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How Dodge pillow blocks with Timken’ bearings 
give longer life with less maintenance 


1. Two 2%”’ Dodge Special Duty pillow blocks equipped 
with Timken” tapered roller bearings, support the line 
shaft driving six by eight foot tanning drums. The tapered 
design of Timken bearings enables them to take both 
radial and thrust loads in any combination. 


2. The crusher at a trap rock and asphalt plant runs faster, 
gives more production now that Dodge Double Interlock 
pillow blocks on Timken bearings are installed. The 
Timken bearings in these blocks give full-line contact 
between rollersand races for greater load carrying capacity. 


3. The Timken bearings in All-Stee! Dodge pillow blocks 
must stand up under adverse operating conditions found 
when sintering metals. One major advantage of Timken 
tapered roller bearings is their ability to hold housings 
and shafts concentric, thus keeping lubricant in, dirt 


and dust out. 


The photo at right shows the Dodge All-Steel pillow 
block Timken bearing equipped. The specially designed 
bearing has a tapered bore with self-aligning spherical 
outer surface—never needs adjustment. 

There’s a Dodge pillow block equipped with Timken 
bearings to fill every engineering need: All-Steel, Type 
“E”, Double-Interlock, Type ‘‘C” and Special Duty. And 
with Timken bearings, space consuming thrust devices 
are not needed. Look for Timken bearings in all the 
machines you buy or build. They’re the symbol of quality. 
The Timken Roller Bearing Company, Canton 6, Ohio. 
Cable address: ‘‘TIMROSCO”’. Makers of Tapered Roller 
Bearings, Fine Alloy Steel and Removable Rock Bits. 


BETTER-NESS rolls on 


_ TIMKEN 


tapered roller bearings 
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THE CONTENTS OF THIS ISSUE IN BRIEF 


Freedom of Action (p. 854) .. . . Active, instead of static defense, is the 
only tranquilizer that will calm the jitters of the American people! Maj. George 
Fielding Eliot, military analyst and well-known author, tells us that Mr. and Mrs. 
America will be more at ease if we convince Kremlin leaders that they can never be 


come masters of the world. 


Nuclear Arms and Policy (p. 858) . . . . Let's not be fooled by a “pig 
in a poke” proposal for cessation of atomic tests, unless there is a clear understanding 
of an inspection program for all, John F. Floberg admonishes. This member of the 
Atomic Energy Commission feels that an understanding can be reached but that such 


a vital subject must not be treated as a political football. 


Antisubmarine Defense (p. 862) . . . . Continents are no longer oceans 
apart due to advancements in aircraft patrolling the skies and in submarines which 
prowl the noisy jungles of the seas. Vice Adm. J. S. Thach, Commander, Antisub 
marine Defense Force, Pacific Fleet, tells a dramatic story of problems confronting 
the Navy today, the most serious of which are detection and identification of sub 
marines. 

The Government of Space (p. 866) . . . . The age-old controversy on the 
limits of territorial waters has a new, but equally perplexing sister—the problem of 
the legal aspects of outer space. Eugene E. Wilson, noted author and leader in the air 
craft industry, gives a report on the recommendations of top legal minds for control 
ling orbital and superorbital craft. 

Will the Tank Survive? (p. 870) . . . . The “turtle” of the weapons fam 
ily, the tough and remarkably sturdy tank, has been declared obsolete on many oc 
casions, with a few experts concurring that the old war horse had outlived its use 
fulness. But one of England’s outstanding military analysts, Capt. B. H. Liddell Hart, 
says the tank should live on because an armored force has a better chance of survival 
than infantry on the atomic battlefield. 

Science in a Dynamic Air Force (p. 873)... . Research has come 
into its own in our streamlined Air Force which is placing as much emphasis on sci 
entific discoveries as it is on engineering. Air Force Brig. Gen. B. G. Holzman, Vice 
Commander, Air Force Research Division, Air Research and Development Com 
mand, gives the background of ARDC and cites some of the accomplishments over 


the past ten years. 











Battle at Brandy Station (p. 878) . . . . Heroes of this little-known 
Civil War engagement live again in Fairfax Downey's “Clash of Cavalry—The Bat 
tle of Brandy Station.” Former Atomic Energy Commission Chairman Lewis Strauss 
here presents a lively review of the book which he hails as a study that conveys 
the “feeling of participation and excitement” of the actual conflict. 

I'ruce of the Bear (p. 880) . . . . Are we cooperating blindly in our own 
destruction by our attitude of appeasement? Do we face the challenges of the Soviets 
squarely? Maj. Reginald Hargreaves, noted British author, thinks free-world leaders 
are too soft in their approach to this problem. He says that our leaders are prone to 
lean on sugar-coated policies rather than to carry a big stick. 

Science vs. Wisdom (p. 884) . . . «Is the United States losing the techno- 
logical race? George S. Brady, OrpNANcE contributing editor, answers a young Army 
Ordnance captain’s questions on how we fail to disseminate technical information 


once we have it in hand and what we can do about this failure. 


Vetrological Miracle (p. 945) . . . . Some of our mammoth missiles are 
stored in shielding silos beneath the earth’s surface, and our engineers face the pro- 
vocative challenge of building such structures to watchmaker’s tolerances. Jeremiah 
F. Donovan, chief optical tooling engineer, American Machine & Foundry Company, 


says that these launching sites can be built now to a tolerance of one second of arc. 


Weapons to Fit the Man (p. 950) . . . . Psychology applies to machines 


as well as men, researchers at Aberdeen Proving Ground, Md., are finding out. The 


human operator is a part of the weapons system—without him the weapon itself 
would be useless. Read this account of some of the studies that have been made in 
this new science, which promises to be one of the most useful in the world of to 


morrow. 


Powdered Metal Bullets (p. 952) . ~~ . You can bet your bottom bullet 
that Frankford Arsenal, Philadelphia, Pa., is on its toes when it comes to economizing 
in the making of bullets. This time, according to author Robert A. Powell of the Met- 
allurgy Research Laboratories, Pitman-Dunn Laboratories, they have a program in 
full swing which will achieve economy in making the 7.62-mm. bullets of powdered 
metal and yet effect a saving in the critical materials of copper and lead. 
({dhesives for Ordnance (p- 954)... . Adhesives are offering many ad- 
vantages over mechanical means of attachment. As a seasoned veteran in this field, 
M. J. Bodnar, chief, Adhesives Research Unit, Picatinny Arsenal, N. J., gives help 


ful hints to ordnance designers. 
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caaie can mass-fabricate 


practically anything 


Bundyweld»—the original double-walled steel tubing—is 
ideal for everything from simple bends to complex shapes 


The old adage, “Don’t count your chickens before they hatch,” is a good 
one... but it rarely applies to Bundy. That’s because, no matter how complex 
your tubing problem, you can count on Bundy for the perfect solution. 

Bundy engineers and designers are backed by years of experience in the 
mass-fabrication of steel tubing. And they are available to you at any stage of 
product development for time- and money-saving suggestions. Their key: 
Bundyweld®! 

Bundyweld steel tubing is double-walled, copper-brazed, stronger, with 
higher bursting and fatigue strengths. That makes Bundyweld the safety stand- 
ard in small-diameter tubing—and a wise choice for a wide variety of tubing 
applications! Covered by Government Spec. MIL-T-3520, Type III. 

So, when you want to talk tubing, talk to the leader—Bundy! Phone, 
write, or wire Bundy Tubing Company, Detroit 14, Michigan. 





Bundyweld is the 
“— elidiiundeskio- 
led from a single 
copper-plated steel 
strip, metallurgically 
bonded through 360° 
of wall contact for 
amazing strength, 
versatility. 


There’s no substitute for the original Bundyweld Tubing. 


BUNDY TUBING COMPANY 


HOMETOWN, PA. © DETROIT 14, MICH. © WINCHESTER, KY. 


LD’S LARGEST PRODUCER OF SMALL-DIAMETER TUBING. AFFILIATED PLANTS IN AUSTRALIA, BRAZIL, ENGLAND, FRANCE, GERMANY, AND ITALY 


818 


Bundyweld is light- 
weight, uniformly 
smooth, easily fabri- 
cated. It’s remarkably 
resistant to vibration 
fatigue; has unusually 
high burstingstrength. 
Sizes up to *s” O.D. 
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compact heat exchangers of 
conventional or platular design 
for heating or cooling 


For a proposal you can rely on 
contact your Janitrol engineering 
representative when your plans call 
for components, pneumatic sub-systems, 
and complete systems for heat transfer 
and air control. Virtually eyery modern 
aircraft and operational missile incorporates the 
skills that Janitrol translates into practical 
hardware. Janitrol Aircraft, a division 
of Midland-Ross Corporation, 
4200 Surface Road, 
liquid heaters for ground 


Columbus 4, Ohio support equipment in compact 
sizes to 1 million Btu/hr 


multi-fuel use 


Panrrrot 
OS 


reliable components for missiles / aircraft / support 
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ALCOA supplied extrusions, castings, 
sheet, plate, tubing, rivets. 


HALF pontons measure 182 ft 
long by 11 ft wide; weigh 645 Ib 


N 


EACH half ponton requires over 8,000 


rivets 


FLOATING BRIDGES FOR G.l.’s 
show how Alcoa helps its customers 


HIGHWAY PRODUCTS COMPANY is a bus and van fabricator 
that is helping the Army build a portable aluminum bridge. 
Incongruous? Not at all. The company’s 200 employees 
average almost 27 years’ experience in metal fabrication. 
THEIR ROLE in the bridge building is an Army contract for 
625 aluminum pontons. When the first 80 pontons were 
delivered, the Army expressed its pleasure in the quality and 
promptness of the firm’s work. 


THE JOB was not without complications. First, there was the 
matter of material. The local Alcoa salesman was on the 
scene to help the company’s engineers to determine alloys, 
grades and tempers. 

THEN, there was the matter of method. Alcoa’s Process 
Development engineers provided technical assistance when 
trouble developed in building a large section of the ponton. 
[hey also helped reduce the man-hours being put into the 
project. 


FINALLY, there was the matter of supply. The order called 
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for approximately 750,000 Ib of aluminum and 10,000,000 
rivets. Seven Alcoa plants went to work—Lancaster, Pa., 
and Vernon, Calif., supplied rivets . . . Lafayette, Ind., and 
Cressona, Pa., extrusions . . . Davenport, lowa, sheet and 
plate . .. Cleveiand, Ohio, castings . .. New Kensington, Pa., 
drawn tubing. 

ALCOA possesses the world’s greatest fund of aluminum 
knowledge. You’re welcome to draw on it whenever you 
need help. Just call your nearest Alcoa sales office. Or write 
to: Aluminum Company of America, 2031-S Alcoa Build- 
ing, Pittsburgh 19, Pa. 


Your Guide to the Best in Aluminum Value 


ALCOA ALUMINUM 


ALUMINUM COMPANY OF AMERICA 
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Once a missile has left the 
launching pad, its success is 
dependent, in part, on the 
reliability of its guidance sys- 
tem—a system demanding an 
extremely high degree of precision. Hoff- 
man’s Electro-Mechanical Department 
employs the most advanced precision manu- 
facturing techniques to produce gyroscopes, 
navigational computers, indicators, and 
other essential electro-mechanical instru- ¢ijcjomecuamca 
ments and components. Equipped with the 
tools and skills required for this highly 
exacting work, Hoffman’s Electro-Mechan- 
ical Department stands ready to help solve 
your precision manufacturing problems. 


NAVIGATION FIELD SERVICES COUNTERMEASURES 


Hoffman /s.sctromies CORPORATION 


Military Pro cf 
Formerly Hoffman Laboratories Division 
3740 S. Grand Avenue, Los Angeles 7, California 
e. Please address inquiries to Vice President, E 


Significant developments at Hoffman have created positions for scientis 
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GAR WOOD HC-4 CRANES devel- 
oped for military helicopter airlift, 
offer 4000 Ib. capacity . . . fully hy- 
draulic operation. Cantilever-type 
boom telescopes from 8 to 16 feet. 


GAR WOOD -ST. PAUL DUMP BODIES 
are reinforced to eliminate spread- 
ing, sagging or warping. Telescopic 
and arm-type hoists are preferred 
for smooth operation. 


EVEN THE HARDEST JOB CAN BE MADE EASY... 
by equipment that is easy to operate and easy to 
maintain. With Gar Wood, you get advanced features 
that give maximum ease of operation and maintenance 
Check the complete line of Gar Wood truck equipment 


for ease of operation 
and maintenance 


GAR WOOD WINCHES will never 
stick or freeze! Clutch is fully 
enclosed to keep rust, weather 
and dirt out. Self-engaging 
clutch prevents slipping. 


and construction machinery. Write to Customer Service 


Dept., Gar Wood Industries, Inc., Wayne, Michigan. 


GAR WOOD EXCAVATORS with 
independent travel let opera- 
tor hoist or swing while mov- 
ing. Compact machinery deck 
makes parts easily accessible. 


, at 
woarWv00d 
INDUSTRIES, INC. 


Wayne, Michigan 
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LUMINUM IN THE 
GE OF CHALLENGE 


TODAY, U.S. MILITARY PLANNERS FACE THE GREATEST CHALLENGE IN THE HISTORY OF 
OUR NATION: THE BUILDING OF A MODERN, EFFICIENT FIGHTING FORCE CAPABLE 
OF STRIKING ANYWHERE IN THE WORLD AT A MOMENT’S NOTICE. * MOBILITY IS THE 
KEY TO MODERN MILITARY PLANNING. AT THE HEART OF MOBILITY LIE TWO SIMPLE 
PHYSICAL FACTS 1) THE LIGHTER THE LOAD, THE FASTER AND FARTHER IT 
TRAVELS; AND (2) THE FEWER OBJECTS TO BE MOVED, THE LESS TIME, TRANS 
PORT AND FUEL IT TAKES TO MOVE THEM 7 ALUMINUM HOLDS THE 
KEY TO MOBILITY. *® REALIZING THE STRATEGIC IMPORTANCE OF ALUMINUM 
IN CURRENT MILITARY PLANNING KAISER ALUMINUM HAS ESTABLISHED 
A SPECIAL DEFENSE INDUSTRY SALES DEPARTMENT WITHIN ITS NATIONWIDE 
ORGANIZATION OF 40 SALES OFFICES TO OFFER BOTH SALES AND TECHNICAL 
AID FOR EVERY ASPECT OF MILITARY PROCUREMENT AND PRODUCTION. TO 
RENDER THIS SERVICE, THE DEFENSE : INDUSTRY SALES DEPARTMENT HAS AT 


ITS COMMAND THE VAST RESOURCES ; AND FACILITIES OF KAISER ALUMINUM 


PLEASE TURN PAGI 
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ALUMINUM IN THE AGE OF CHALLENGE 


HOW KAISER ALUMINUM HELPS YOU™ 
OF MILITARY PROCUREMENT’ 


NATIONWIDE PRODUCTION 
FACILITIES. Kaiser Aluminum’s 
plant system includes 25 facilities 
throughout the nation and abroad. 
These facilities offer a completely in- 
tegrated operation from the mining of 
bauxite in Jamaica to the final produc- 
tion of finished mill products such as 
sheet, plate, forgings, extrusions, and 
many others. Here are some important 
facts you should know about these 
facilities. 


RAVENSWOOD — HOME OF THE 
30-MILLION-POUND STRETCHER. 
At Ravenswood, W. Va., Kaiser Alumi- 
num has recently completed the most 
modern integrated sheet and plate mill 
in the world. 


One of the newest additions to this 
plant is a giant aluminum plate 
stretcher with the industry’s greatest 
pull capacity —30-million pounds! The 
huge stretcher can handle plate 144” 
wide x 6” thick and 60’ long, and opens 
up new opportunities in the fields of 
ordnance, cryogenics, naval ships, mis- 
siles and aircraft. Along with the 10- 
million Ib. stretcher at Kaiser Alumi- 
num’s Trentwood, Washington, plant, 
the new stretcher makes possible the 
widest range of stretcher-leveled and 
stress-relieved sheet and plate in the 
industry. 


THE INDUSTRY’S ONLY 
MATCHED HEAVY EXTRUSION 
PRESSES. At Halethorpe, Maryland, 
Kaiser Aluminum has two modern 
plants that together provide a com- 
pletely equipped, fully integrated ex- 
trusion manufacturing operation. 
Here are located the only matched 
heavy extrusion presses in the industry 
— two 8,000-ton presses. This duplica- 
tion safeguards production by having 
tools completely interchangeable from 
one press to another in case one press 
breaks down. Also, these matched 
presses can produce unusual extrusidns 
formerly considered impossible. 


COMPLETE FORGING FACILI- 
TIES. With 31 pieces of heavy forging 
equipment—ranging from 1500 to 25,- 
000 pound hammers and 750 to 8,000 
ton presses — Kaiser Aluminum’s Erie, 
Pa., plant offers one of the most com- 
plete forging facilities in the nation. 


Aluminum forgings offer a high 
strength-weight ratio and excellent fa 
tigue strength. They support extreme 
loads under rugged dynamic loading 
conditions, yet their light weight allows 
maximum mobility. Precision alumi 
num forgings hold close tolerances 
which reduce machining costs and 
makes aluminum competitive with tra 
ditional, low cost cast iron and steel 
forgings 


RESEARCH AND DEVELOPMENT. 
Kaiser Aluminum’s Department of 
Metallurgical Research, Product De 
velopment Department, and other spe 
cialized technical staffs conduct contin 
uous research resulting in new alloys 
and applications of particular value to f 
the Defense industry 
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‘MEET THE SPECIAL REQUIREMENTS 
‘AND MANUFACTURE 


NEW HIGH STRENGTH WELD 
ABLE ALLOYS. A major recent ad 
vance has been the development and 
introduction of new, weldable, high 
strength aluminum alloys by Kaiser 
Aluminum. The two new alloys, 5083 
and 5086, provide maximum utility, 
joint strength and efficiency in welded 
structures, particularly those subject to 
impact or dynamic loading. These new 
alloys are now available in sheet, plate, 
forgings and extruded forms. The al 
loys, used with new welding techniques, 
have shown substantial design advan 
tages over weldable aluminum alloys 
previously available. They also offer 
good forming properties, outstanding 
welding characteristics, excellent resist 
ance to corrosion, and improved weld 
zone ductility 
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THE ONLY BALLISTIC FIRING 
RANGE IN THE INDUSTRY. As 
part of its extensive aluminum armor 
research program, Kaiser Aluminum 
has undertaken a program for testing 
armor plate by establishing a firing 
range for ballistic testing—the first such 
facility in the aluminum industry. Lo 
cated at Spokane, Washington, the bal 
listic firing range conducts extensive 
tests on aluminum plate, extrusions, 
and forgings 


TECHNICAL AND MARKETING 
SERVICE. Kaiser Aluminum’s field 
engineers, technical experts and De 
fense Industry specialists are at your 
service through any Kaiser Aluminum 
sales office. Also, Kaiser Aluminum of 
fers complete marketing assistance to 
help you expand present markets and 
develop new ones. Why not take ad 
vantage of these services now? Whether 
you need product information or tech- 
nical assistance, a phone call or letter 
will receive our immediate attention 
Contact: Kaiser Aluminum & Chemi 
cal Sales, Inc., Kaiser Center, 300 
Lakeside Drive, Oakland 12, California 


FREE PORTFOLIO! “Aluminum In 
The Defense Industry” is a file folder 
packed with information on the many 
uses of aluminum for military applica 
tions. It includes information about the 
characteristics and properties of alumi 
num, important findings regarding al 
loys 5083 and 5086 as used in missiles 
ground support equipment, cryogenics 
and other military applications, plus 
booklets on Kaiser Aluminum mill 
products availabilities and designing 
with aluminum. For your free port 
folio, full of facts you can use — mail 
the coupon now! 


KAISER ALUMINUM & 
CHEMICAL SALES, INC 

DEPT. DE-177, KAISER CENTER 
300 LAKESIDE DRIVE, 
OAKLAND 12, CALIFORNIA 


Please send me your free portfolio, 
Aluminum In The Defense Industry 


j 


NAME 
ADDRESS 
cITY 


STATE 
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SHEFFIELD can recommend 


INTEGRITY 


' 


SHEFFIELD 


Corporation Dayton 1, Ohio 


A subsidiary of The Bendix Corporation 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems + Machine Tools + Contract Mfg. 
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PATRICK AIR FORCE BASE 


Along a 4,400 mile testing corridor sweeping from 
Florida southeastward to Britain’s Ascension Island, 
U.S. guided missiles burn their way through tropical 
Atlantic skies. Radar eyes follow their flight from atop 
tiny rocky islands located hundreds of miles from any 
power station. The U.S.-built tracking and control sta- 
tions fill gaps along the missile path . . . are watching, 
recording, and ready to explode the missile in air should 
its behavior become erratic! 

Because the guided missile program is vital to U.S 
defenses — yet must be conducted with full protection to 
lives and property—dependability of every piece of 
tracking equipment is doubly essential. Dependable 
White's Superior Diesel engines meet the U.S. Air Force 
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Powered by 
WHITE'S Superior Diesels 





Down-Range Stations 
Track U.S. Guided Missiles 


requirements for supplying power on this down-range 
project. These high-quality, heavy-duty engines are 
world renowned for their continuous, dependable opera- 
tion and easy starting. Superior’s precision construction 
provides long, trouble-free performance with low main- 
tenance and utmost fuel economy 

Other strategic U.S. defense installations are also 
Superior-powered, including the “Texas Towers,” por 
tions of “DEW” line and the “SAGE” project, Atlas 
and other launching stations, the Eglin Gulf Test Range 
and other missile tracking ranges. If your requirements 
range from 215 to 2150 HP or 150 to 1500 KW, benefit 
from White Superior’s many advanced design features! 
Get complete information now! 


WHITE DIESEL. ENGINE DIVISION 
THE WHITE MOTOR COMPANY Plant and General Offices: Springfield, Ohio 
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This is 


SYLVANIA ELECTROMIG SYST 


now serving as 


Government systems managers 
for all subsidiaries of 
General Telephone & Electronics Corporation 


Offering single source capabilities for integrated 
Communications — Data Processing-—Electronic Display Systems 


Now Sylvania—long experienced in the field of defense systems research, development and production 
offers this far more comprehensive yet unified source of systems management and capability. Systems- 
oriented in concept and personnel, Sylvania Electronic Systems now integrates under one direction all the 
skills and facilities of one of the world’s leaders in communications and electronics—General Telephone & 
Electronics, and its subsidiaries, including: 

SYLVANIA ELECTRIC PRODUCTS INC. + AUTOMATIC ELECTRIC COMPANY 
GENERAL TELEPHONE & ELECTRONICS LABORATORIES INC.+ LENKURT ELECTRIC Co., INC. 
GENERAL SYSTEM OPERATING COMPANIES of General Telephone & Electronics 
LEICH ELECTRIC COMPANY + ELECTRONIC SECRETARY® INDUSTRIES, INC. 


HOW SYLVANIA ELECTRONIC SYSTEMS BENEFITS YOU: Sylvania Electronic Systems makes it 
possible to obtain complete defense systems of the highest quality, of specified performance, delivered on 
schedule at competitive costs. When you work with Sylvania Electronic Systems you enjoy the many 
advantages of: 


One-Source Procurement + One-Source Authority and Responsibility 
Quick-Reaction Capability + Efficiency + Financial Accountability + Experience 
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Communications Systems 


SYLVANIA ELECTRONIC SYSTEMS offers skills 
and experience covering the complete electro- 
magnetic spectrum in the media of air, space, 
water, ground. This integrated systems group in- 
cludes the capabilities of the 32 domestic and 
international telephone operating companies in 
the General System. This group offers the most 
advanced equipment and development capabi!- 


ities in dial telephone systems, automatic 
electromechanical and electronic switching 
systems, central office and terminal equipment, 
toll and exchange voice, telegraph, and data 
carrier transmission systems for wire, cable and 
radio applications, microwave relay and mobile 
radio systems and advanced low detectability 
and secure communications systems. 


Data Processing and Display Systems 


Sylvania leadership in digital data processing is 
typified by its most recent achievement: design 
and development of MOBIDIC. This solid state, 
mobile computer will give field armies real-time 
solutions to many intelligence and reconnais 
sance problems, almost instantaneous answers 
to operational problems involving logistics, inven 
tory control, etc. Sylvania has also pioneered in 


developing electronically driven electrolumine 
cent display equipments and systems. SYLVANIA 
ELECTRONIC SYSTEMS has subsystem manage 
ment and development responsibility for the 
data processing portion of the Air Force BMEWS 
program, including new and advanced concept: 
of 3-dimensional data take-off circuitry and 
equipment. 


Detection and Tracking Systems 


SYLVANIA ELECTRONIC SYSTEMS has an ad 
vanced capability in high resolution, electron 
ically scanned radar. Example: Sylvania has man- 


agement and development responsibility for the 
Army's AN/MPQ-32, a mob 


e artillery detect 
tracking and fire control systen 


Intelligence and Reconnaissance Systems 


In recent years, Sylvania has developed many 
types of broadband ferret receivers, signal ana- 
lyzers and sensing devices across the entire 
spectrum. Advanced anti-intrusion devices are 


now under development. The Air Force AN/GLR-4 
program represents the type of programs in this 
area for which Sylvania has deve 
management responsibility 


and 


pment 


Electronic Warfare Systems 


Sylvania leadership in electronic warfare i 
typified by its advances in countermeasures and 
counter-countermeasures against all known 
types of electromagnetic radiation. Sylvania 


defense Ene 


manages the y 
k-react 


B-58, and maintains a qu 


passive 


n capability 


and facility for Army ground-based electronic 
warfare activities 


FOR FULL INFORMATION on how Sylvania Electronic Systems might be of special ser 


ice to you, please call or write Sylvania Electronic Systems 


Products Inc., Waltham, Massachusetts 


a Division of Sylvania Electric 








SYLVANIA ELECTRONIC SYSTEMS 


Government Systems Management 


for GENERAL TELEPHONE & ELECTRONICS. 
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EVEN ON THIS 
EXTRA-TOUGH JOB... 


NAAIBA : 


HIGH-STRENGTH STEEL 
TRIPLES TRUCK LIFE! 


Hour after hour, around the clock, the Edward C. Levy Slag 
Company, Detroit, keeps forty 45-ton trucks working under 
severe conditions. Nearly 30 tons of hot slag are loaded, lifted and 
dumped on every trip. Each time, the truck body must stand 
the sudden shock of drop loading, the stress of lifting that load 
and the grinding abrasive action as it empties. 


How !ong can a truck body take such a beating? 


Until the company (which designs its own trucks) discovered 
N-A-XTRA high-strength steel, they used ordinary carbon steel, 
good for about 18 months’ service. Though the truck bodies were 
as strong as they could be and still carry an adequate payload, 
maintenance was almost continuous—with breaks, dents, dings 
and sags occurring almost from the start. 


Then they fabricated eight bodies out of N-A-X TRA, which has 
a minimum yield strength nearly three times greater than mild 
carbon steel. These trucks carry the same payload and after 18 
months’ service still look almost new. Owners estimate a life of 
five years, more than triple the others—with far less maintenance. 
The extra strength of N-A-XTRA also permits a strong floor 
that needs no expensive reinforcement to support the load against 
hydraulic lift action. 


Eventually, all forty Edward C. Levy trucks will be made of 
N-A-X TRA high-strength steel. In fact, all patches and section 
replacements are now made with N-A-X TRA. 


Tons of hot, abrasive slag may not be your problem—but the 
same steel that mastered these conditions is the one to remember 
when only the strongest steels will do. Rugged conditions, heavy 
loads and weight-saving construction are challenges that 
N-A-XTRA is designed to meet and beat. With excellent weld- 
ability, formability and toughness, these quenched and tempered 
N-A-XTRA steels are available in four levels of minimum yield 
strength, from 80,000 to 110,000 psi. They can also be supplied 
to higher levels of mechanical properties. 


A PRODUCT OF 


GREAT LAKES STEEL 


Detroit 29, Michigan 
ORDNANCE 





DESIGN NOTE: 

Panels and floors for these trucks, designed by Edward 
C. Levy Slag Co., were fabricated of N-A-XTRA 100 
(100,000 PSI minimum yield strength) from plates 
i,"-l" thick. Standard flame cutting procedures were 
ised. Side frames were cold-formed of N-A-XTRA 100 
from 3%" plate, using both skip (6" weld, 6" skip) and con- 
linuous welds. Performance to date has been equal, in- 
dicating additional savings through skip welding. 


For full technical information on N-A-XTRA high- 


trength steels, write Great Lakes Steel Corporation, 
Detroit 29, Michigan, Dept. K-9 


Great Lakes Stee! is a Division of NATIONAL STEEL CORPORATION 
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MAX. ELEV. (CENTER OF FIELD) 


HORIZON 
10 





__ MAX. DEPRESSION (CENTER OF FIELD) 


HIGH POWER FIELD 8° 
LOW POWER FIELD 32° 





The Nuclear Navy has Kollmorgen eyes 


The USS NAUTILUS and her sister subs in our 
nuclear navy are each fitted with two or three 
modern periscopes designed and manufactured by 
Kollmorgen. These naval “eyes” are precise optical 
instruments over forty feet long with controls and 
components that solve difficult problems of view- 
ing, computation and tactics. 

Kollmorgen has had notable successful experi- 





HEAD PRISM 
ELEVATION 


ence developing optical inspection and alignment 
equipment. High speed projection lenses, indus- 
trial periscopes, mechanical and electronic controls 
for viewing instruments are all typical of advanced 
Kollmorgen production. 

Write on your company letterhead for a fully 
illustrated, twenty-four page brochure describing 


Kollmorgen’s experience, skills and facilities 


«| KOLLMORGEN 


Cc optical corporation 
NORTHAMPTON. MASSACHUSETTS 


— 


NUCLEAR REMOTE VIEWING EQUIPMENT . SUBMARINE 
PERISCOPES @ OPTICS @ BORESCOPES @® MOTION 
PICTURE AND TELEVISION LENSES @ PRECISION OPTICAL 
INSPECTION AND ALIGNMENT DEVICES @ ELECTRONIC 
CONTROLS AND COMPONENTS @ NAVIGATIONAL AIDS 


HIGH-LOW 
POWER CONTROL 


WESTERN TECHNICAL REPRESENTATIVES—COSTELLO & COMPANY. LOS ANGELES, CALIFORNIA 


ORDNANCE 





To the moon and back and wherever missiles fly. Librascope 

computers deliver ready answers for in-flight contro] @ guidance, 

optimum trajectories, impact prediction, data reduction and 

analysis. Throughout flight... Librascope missile computers are uninterrupted 

by environmental extremes...and they will automatically and continuously 

check their own built-in accuracy. The compact size, minimum 

weight and performance of Librascope missile computers have 

earned them important roles in our conquest of space. For infor- 

mation on how Librascope advanced computer capabilities can answer your 
particular needs, write to Librascope, 808 Western Ave., Glendale, Calif. 
Librascope, A Division of General Precision, Inc. = For information on 


engineering career opportunities, contact Glen Seltzer, Employment Mgr. 


computers that pace man’s expanding mind 
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KEARFOTT developed 


and now produces 








the /Bomarc-B all-attitude 





mid-course 


guidance system. 


Engineers: Kearfott offers challenging 
opportunities in advanced component and 


system development. 


_ 


KEARFOTT DIVISION Gp GENERAL PRECISION, INC. 


LITTLE FALLS, NEW JERSEY 


ce a ea ll ele 


OTHER DIVISIONS OF GENERAL PRECISION INC. —GPL-LIBRASCOPE-LINK 
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’ 
NEW REACTOR DEVELOPED 
by AEROJET 


GENERAL 
ie eS ee ee ee a 
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the complete environment necessary to his phy 


well-being. Styling sealed space capsules to suit man’s every requirement 


has been a major project at Douglas for more than ten years. Forty basic 
human factors areas were explored in these studies. Now Douglas engineers 
have evolved plans for practical space ships, space stations and moon 
stations in which men can live and work with security thousands of miles 
from their home planet. The company's wide experience in producing large 
rocket and pressurized aircraft systems has provided it with unmatched 
capabilities in the missile and space fields 


Dr. Eugene Konecci, Head, Life Sciences Section, reviews a new concept 

in space cabin design with Arthur E. Raymond, DOUGLAS 
Senior Engineering Vice President of 

ERS M@ CAR TRANSPORTS @@ AIRCOMB® @ 1 PPORT EQUIPMENT 
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= Dow | Now in magnesium and aluminum 


NEW MAGNESIUM DEVELOPMENTS 
ANSWER DESIGNERS’ PROBLEMS 


i a Ko 


oo 
thn th 


New Dow Developments in Magnesium Provide Solutions 
to Critical Problems for Designers of Ground Support Equip- 
ment; Among these are: Special Bend Sheet; Closer Sheet 
Tolerances; Precision Extrusions; Intricate Castings. 


Heated dies cre not necessary 
with Special Bend sheet. 


NEW SPECIAL BEND SHEET bends easily 
on standard bending equipment at 
room temperature. This AZ31B-O 
Special Bend sheet can be cold-bent 


without cracking through an angle of 
90 degrees around a mandrel radius 
equal to the bend factor times the 
nominal thickness bend 
factor for .040” to .100” sheet thickness 
is 2.0! And tensile yield strength meets 
the requirements of Federal Specifi- 


cation QQ-M-44. 


sheet 


NEW CLOSE SHEET TOLERANCES 
now be obtained on standard gauges 
when required. For example, on .090 
gauge, 48-inch-wide sheet, tolerances 
can now be held as close as plus or 
minus .002”. Standard tolerances run 
plus or minus .004". These 
tolerances help to cut down on weight 


can 


closer 


Magnesium gives greater rigidity for equal weight than other metals. 


See 


penalty, so important in air trans 
portable equipment. 


PRECISION MAGNESIUM EXTRUSIONS 
from Dow give you exact-tolerance 
parts without costly multiple machin 
ing operations. Sharp V’s, deep notches, 
thin slots, accurate serrations .. . all 
can be economically produced in Dow's 
Madison, Illinois, extrusion plant. 


LARGE extrusions. A huge 13,200-tor 
press easily handles large 
stepped extrusions, combined extru 
sion forgings and single unit extrusions 
to replace fabrications. This giant can 
handle sections of up to a 30-inch 
circumscribed circle! 


sections, 


INTRICATE CASTINGS. Complex designs, 
close tolerances, thin sections (produ 
tion castings can be made with wall as 
thin as 0.100 0.010"), cast-in tubs 
less passageways: these are but a few 
of the advantages that are available to 
you from Dow’s sand and permanent 
mold foundry. 


Compared pound for pound with other 
metals, magnesium permits the use of 
heavier-gauge, more rigid sections for 
extra structural strength ... and sub 
stantial weight savings! 


Castings from Dow's foundry range from 
small precise parts like these, to massive 
units weighing hundreds of pounds. 


For more information on these products, 
and on Dow’s fabrication facilities for 
magnesium and aluminum, 
the nearest Dow sales office, or write 
THE DOW METAL PRODUCTS COMPANY, 
Midland, Michigan, Merchandising 
Department 1021DF5., 


contact 


The Dow Hour of Great Mysteries’ on NBC-TV 


<B> THE DOW METAL PRODUCTS COMPANY 
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Dirision of The Dow Che m 
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3 
TURBINE PROPULSION 
See 


\ 
SOLID FUEL— 
\ p 


RAMJET 
PROPULSION 


*-Research 
-Development 


*-Production. 
hs yO a 


S 


GROUND SUPPORT 


@ Continental Aviation & Engineering Corp. is exceptionally 
well qualified, both by experience and by facilities, for work 
on the weapons systems of tomorrow. Our background 
embraces not only a half-century of internal combustion 
engine experience, but also years of pioneering in gas turbine 
engine development, and more than a decade in the field 
of solid fuels for ramjet propulsion of missiles, and target 
drones . . . Continental is staffed and equipped for a wide 
range of assignments, military and commercial. The Detroit 
Division Research and Development Department is supported 
by our modern-to-the-minute Component Testing Laboratory 
complete with environmental facilities located at Toledo. The 
Toledo Production Division now producing various turbine 
engines in volume is capable of supporting diversified pro 
grams ... The CAE record of achievement is one of which 
many a larger company might be proud. Inquiries are invited 
from those having propulsion problems, on the ground, on 
the water, in the air. 


Ai 


CONTINENTAL AVIATION & ENGINEERING CORPORATION 


GENERAL OFFICES AND RESEARCH AND DEVELOPMENT DEPARTMENTS AT 12700 
KERCHEVAL AVENUE, DETROIT 15, MICHIGAN . . . PRODUCTION DIVISION AND FIELD 
SUPPORT, 1330 LASKEY ROAD, TOLEDO, OHIO. 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 
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New Reactor Experiments 
Los Alamos Scientific Laboratory has 
reported to the Atomic Energy Commis 
sion the status of technical preparations 
for field tests of experimental nuclear 
rocket reactors to be conducted this sun 
mer in the Rover program, a joint Atomic 
Energy Commission- National Aeronautics 
and Space Administration program to 


1 


develop a nuclear rocket engine 


rhe initial program phase—demonstr 


a 
tion of the feasibility of nuclear rockets 
by ground operation of an experimental 
engine—is being conducted under the 
management of the \E( Che second 
phasc flight test of a rocket engine at 
a site yet to be determined—will be con 
ducted under NASA management 

The AEC portion of the program 
which will be carried out over a period 
of about five year will be conducted at 
the Nevada Test 1 and will include 
the test of several reactors, some of 
which will be improved designs advanced 
beyond those to be operated in the initial 
program phase 

Two reactor will be d at the 
Nevada Test Site in vhat is being called 
the Kiwi-A Prime series These two re 
actors are outwardly similar to Kiwi-A 
nearly identical to each other, and are 
designated Kiwi-A Prime and Kiwi-A3 
Both will use the same test cell and other 
facilities Che ] 
reass¢ mbled il 
cell at the Nevad: est Site witl nu 
clear component and will be used a a 
mock-up in nonnuclear cold-flow experi 
ments in prepat m for tests of the two 
new reactors 

Work also is proceeding on a new test 
cell at the Nevada Test Site which 
scheduled for completion early in 1961 
This new cell will be similar in design 
to the existing cell but will permit more 
extensive exploratory testing of complete 


rocket engin 


Indirect-Cycle Reactor Test 

The Atomic Energy Commission ha 
awarded the Blaw-Knox Company, Pitts 
burgh, Pa. a contract to study the 
facilities required for testing an experi 
mental indirect-cvcle aircraft reactor 
Purpose of the study is to establish a 
basis for determining the most economi 
cal and practical method of providing th 
facilities needed for the testing progran 
to be conducted as part of the Commi 
sion’s aircratt nucle ir-propul wr! 


gram. The study 
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New from Crosley... 
miniaturized 
Command Receivers 
for missiles 

and drones 


} 


To meet the criti I 
density packaging in missiles, Aveo 
Crosley Division has developed new 
miniaturized Command Destruct 
Receivers that weigh only three pow 
Their task: To receive and act upon 

Lest ans 


instruction from the ground to « 


a missile that has gon 


In the Command Destruct config 
for range safety and similar appli 
the miniaturized Command Receiver 
has four channels incorporating a dé 
to provide a secure link between the 


ground station and missile 


For high-performance drones a: 


there are similar mi 
Receivers that « 
network. Thess 
control surfaces 
and open a recov 


radio-conveyed 


Today Avco/¢ 

are standard eq 
nation’s missiles 
severe environment 
requirements they 


for the future 


For 
P esident 


Dept. ¢ 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGIMEERS... WRITE AVCO/CROSLEY TODAY 


New Crosley 
Command 
Receiver is 


Aveo Yi _ 
Crosley — paaem 








Electromechanical 
Components and Systems 
Capability 


AIRESEARCH 
MOTORS OPERATIONAL 


-425° 10 +600 F 


Specialized aircraft motors developed 
by AiResearch operate at temperatures 
to +600° F. ambient. The 
range of this compact, lightweight, 4 
H.P. motor is — 65° to + 600° F. 


AiResearch diversification and expe- 


from — 425 


rience provide full capability in the 
development and production of elec- 
tromechani al equipment and avionic 
controls for aircraft, ground handling, 
ordnance and missile systems. 


—_—_—=g-—__—_ 


A.C. and D.C. Motors, Generators and 
Controls « Inverters * Alternators « 
Linear and Rotary Actuators + Power 
Servos « Hoists + Electrical Pyrotech- 
nics *« Antenna Positioners + Position- 
ing Controls « Temperature Controls « 
Sensors « Williamsgrip Connectors « 
Static Converters. 


Your inquiries are invited, 


THE CORPORATION 


AiResearch Manufacturing Division 


Los Angeles 45, California 
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desig crite 


fc Tr it 


fe rr new 


development of 
facilities or the modificatior 
the existing facilities that may 
quired 
An indirect-cycle reactor is being 

Pratt & Whitney At 
Division of United Aircraft Cor 
Middletown, Conn., for tl 


United 


veloped by the 
craft 
poration, 
Commission and the States Ai 


Force. All 


pulsion program facilities at 


aircraft nuclear pro 
Idaho 


being used 


existing 
were 
designed for and are currently 
in the development of a direct-cycle ai 


craft reactor by the General Electri 
Company, 


the Air 


rhe 


also for the Commission and 


Force 
Company 


General Electric 


this testing prograr 


been conducting 
the National 
1956. The 


been 


Testing 
& Whitney 


deve lop- 


Reactor 
since Pratt 


gram has conducted on a 


mental research level since 1951 


SPERT-II Facility 
The Special Power Excursion 
Test No. 2 (SPERT-I1), a 


developed for 


Xeactor 
versatile 
uclear 


facility studying 


reactor safety, recently achieved critical 
ity at the 
National Reactor 
Idaho Falls, Idaho. 

SPERT-II was 
Paul 


Angeles, Calif 


Atomic Energy Commission's 
Testing Station near 
constructed for the 
Hardeman, Inc., of 
Phillips 


Company, which is operating the 


Commission by 


Los Petroleun 
facility 


Commission, furnis] 
ceptual design, t 


for the ed the cor 


e des 1 and fabrica 


tion of the control system, 


sign of the instrumentatiot St 


Manufacturing Company, Denver 


Roger 
| , 


C olo., prepared the detailed design. Tota 
including 


cost of the facility, 


ment and heavy 

$4,000,000 

SPERT-II is 
} 


developed 


water 


actors 
Phillips as part 


basic explanations for re: 


under runaway conditions. It 


purpose is to provide the means 


termining how noderator 


various 
reflector materials influence reactor 


h ivior 


Uranium Production 
Statistics on domestic 


tion for the last six months 


1959 were 


1 


recently 


estimated 


announced 


ore reserves were 
1959 
ore stockpiles totaled 1,449 


31. 19590 


86,100,000 tons on December 31 
In addition 
069 dry tons as of December 


Ore receipts at all private plants and 


purchase depots, July to 
1959, totaled 3.614.000 drv 
short tons; and ore fed to process totaled 
3,623,000 tons. f 


Government 


I Jecembe T 


vith an average grade of 
0.24 per cent U,Os. Uranium concentrates 


received at the Junction depot 


totaled 7,899 tons l in the 6-month 
period 
1960. there 


\s of January | 
uranium processing mills operating in the 
Western United 
Cotter 
Colo., 


pilot plant to a 


States 


including — th 
City 
enlarged from a 
mill. One 


Mining Company ) 


Cerporation mill at Canon 


which was being 
200-ton-a-day 


1 (Globe 


Wyoming mil 
had started up, but the first concentrat 


AE( 


1969. The only 


was not delivered to the until early 


February Government 
Utah, was 
1959. The 


>s 


owned mill, at Monticello 


closed at the end of calendar 


combined rated daily Capacity of the 


mills was 22,100 tons of ore a day, and 


their total estimated capital investment 


is about 


$142.000,000 


A-Power in the Arctic 


The governments of the United States 


and Denmark plan to install and operate 
a portable nuclear reactor to provide yeal 
round heat and power at the U. §S 
Army’s Camp Century on the Greenland 


PM 


area installa 


ice cap. The reactor known as the 
2A, wil ie fir remote 
tior ‘portable omic power in. the 
free 

prefabricated 


The pressu 


nuclear power tio will be installed 
later this 


Century. The site is an ad 


year tunnels at Camp 


anced base of 


the Army’s Polar Research and Develop 


ment Center and will be manned by ap 


proximately one hundred engineers and 


scientists who will be | 


conducting researc 
studies on the ice cap 

The PM-2A built by Ales 
Products. Inc.. at its Dunkirk. N. ¥ 


plant under a $3,226,560 


being 


contract let i 


January Eastern Oceat 


1959 +} 
District Corps of 


Army 
11 


power plant wil 


Engineers. The 


deliver about 1.500 kil 


owatts of electricity for power and space 
heat plus about 1,000 pounds of steam ar 
purification. Th 
Army at 


hour to be used for 
plant will be delivered to the 
Dunkirk on May 20, 1960, after 


shipped to the site 


which it 
will be in approxi 
air-transportable 


scheduled to be 


mately twenty-seven 


packages. Operation is 
gin late this 


At remote 


summer 


sites which must be sup 


delivered cost oft 
dollar a 


requirement for a 


ported by airlift, the 


cic sel fuel exceeds one gallon 


The estimated annual 
diesel-fueled plant, comparable in ca 
pacity to the PM-2A, 
mately 1.000.000 


is estimated that the PM-2A will operate 


would be approxi 
gallons. In contrast, it 


for twelve months on less than a single 


plane load of enriched uranium fuel 

Radioactive Material to Russia 
The Atomic 

approved the export to Soviet Russia of 


Energy Commission has 
a small quantity of radioactive by-prod 
nonmilitary use 
on p 944) 


uct material for scientific 
(Continued 
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Multi-Use 
Automated 


Maintenance 


The recent demonstration of multi-purpose 
test equipment (MPTE), developed by 
RCA under a series of Army Ordnance con- 
tracts, highlights a new dimension in auto- 
mated multi-use systems support and culmi- 
nates a long-term RCA effort in this field. 
This General Evaluation Equipment is an 
automated, transistorized, dynamic check- 
out system. It contains a completely modu- 
larized array of electronic and mechanical 


evaluation equipment, capable of checking 
a variety of electromechanical devices, 
ranging from radar subassemblies to missile 
guidance computers. MPTE provides the 
stimuli, programming, control, measure- 
ment and test functions for the NIKE AJAX, 
NIKE HERCULES, LACROSSE, HAWK 
and CORPORAL missile systems and has 
been extended to other weapons systems 
related to our defense efforts. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 








We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 


Builders and Operators of Ordnance Facilities 


500 Fifth Avenue Lexington 
New York Kentucky 











BENDIX SR RACK 
AND PANEL CONNECTOR 


with outstanding resistance 
to vibration 





The Bendix type SR rack and panel electrical connector 
provides exceptional resistance to vibration. The low 
engagement force gives it a decided advantage over 
existing connectors of this type. 

Adding to the efficiency of this rack and panel con- 
nector is the performance-proven Bendix “‘clip-type” 
closed entry socket. Insert patterns are available to 
mate with existing equipment in the field. 

Available in general duty, pressurized or potted 
types, each with temperature range of —67°F to +257°F. 

Here, indeed, is another outstanding Bendix product 
that should be your first choice in rack and panel 
connectors. 





SCINTILLA DIVISION Imo 


SIDNEY, NEW YORK 


Export Soles and Service: Bendix International Div., 205 E. 42nd St., New York 17, N. Y. 
Canadian Affiliates: Aviation Electric Ltd., 200 Laurentien Bivd., Montreal 9, Quebec. 
Factory Branch Offices: Burbank, Calif.; Orlando, Florida; Chicago, Illinois; Teaneck, New Jersey; Dallas, Texas; Seattle, Washington; Washington, D. C, 
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Huge radio telescope for celestial exploration and space 
communication. Note how freight train is dwarfed by it 


Loewy plays vital role in design and construction of 
world’s largest radio telescope 


Loewy-Hydropress, well established in the design and con- 
struction of testing and launching installations for missiles 
and rockets, has extended its activities into the field of radio 
telescopes and allied equipment. Loewy is currently making a 
major contribution to the world’s largest telescope (now 
under construction for the U.S. Navy) by designing and 
building the huge bearings, drives, supports and other mechan- 
ical elements which motivate altitude and azimuth position 
and control the fine balance of the structure. 


BALDWIN :- LIMA 


In addition to the Navy project, Loewy engineers have 
been working on another enormous telescope, one with a 
reflector diameter of approximately 300 ft. And they have 
also been instrumental in the development of the complex 
mechanisms and structures for large radar tracking antennas. 

For information that could be helpful in your structural and 
mechanical problems concerning radio telescopes and radar 
antennas for scientific and ordnance requirements, write 
Dept. H-5. 


FL ALIMII I TON 


Industrial Equipment Division + Philadelphia 42, Pa. 


May-June 1960 





TELESCOPE AND SINGLE BODY 
CLEVELAND CONTAINERS 


for Packaging Spare Parts! 


Take advantage of our tooling for more than 100 diameters. 
CUTS COSTS...SAVES TIME...GIVES VARIETY 


of sizes that will package correctly most spare parts items. 


Shown are basic fibre containers which fully conform with 


the latest military and civilian specifications. 


This diversified tooling service . . . together with our nation- 
g 


wide network of conveniently located plants... 
of both economy and PROMPT DELIVERY! 


SPECIFICATIONS 


assure you 


TELESCOPIC TYPE SINGLE BODY TYPE 


Made to conform to both grades of Made to conform to MiL-C-3955,Typel, 
MIL-C-3955, Type Il, or MIL-C-2439 ond other specifications. Diameters from 
and other specifications. Produced in 1”’ and in lengths as required. One 


diameters from %"’ and in lengths de- metal end seamed on, the other end 


sired. This container is easily sealed shipped loose. A machine for attach- 


by the use of tape to specification ing the loose end is available on a 


PPP-T-60. rental basis. 


® Write for our i//ustrated brochure. 


Why pay more? For quality products...call CLEVELAND! 


THE 


CLEVELAND CONTAINER 


Plants and COMPANY 
Sales Offices: 5501 BARBERTON AVE. + CLEVELAND 2, OHIO 


Cleveland 
Detroit 
Chicago ALL-FIBRE CANS - COMBINATION METAL AND PAPER CANS 
Memphis 

Los Angeles SPIRALLY WOUND TUBES AND CORES FOR ALL PURPOSES 
Plymouth, Wis 
Jamesburg, N. J CLEVELAND CONTAINER CANADA, LIMITED 


Fair Lawn, N.J Plants & Sales Offices: Toronto & Prescott, Ont. - Sales Office: Montreal 


Sales Offices: 
New York City 
Washington, D.C 
Rochester, N. Y 
West Hartford, 
Conn 
. 
Abrasive 
Division 
at Cleveland 
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Commission regulations 
specific export license 
Commission be issued for 
product material radioisoto 
atomic numbers 3 to &3 to Soviet | 
countries and for export of polonium 210 
tritium, or other by-product materia 
with atomic numbers less than 3 or mor 
than 83, to any country 

The New England Nuclear Corpora 
tion, Boston, Mass., applied for a license 
to export a hormone containing five 
microcuries of carbon 14 to Dr. Nicolai 
Yudaev, of the Institute of Biology and 
Medicine, Academy of Medical Sciences 
Moscow. The mater tradiol-17B 
4-C") is intend 
of biosynthesis o 
slices, or a study of som 


products of the adrenal 


Project Gnome 
The AEC has appro 
construction al 
Project Gnome 
as the Salado [orn 
five miles southeast o 
Che project ts part of 
Plowshare Prog ill 
feasibility of using 
peaceful purposes 
During the current 
pension negotiatior 
the | S., and t 
in principle 
plosions for 
entific results of 
Plowshare projec 
ible on a worldwid 
The construction phase of 
calls for i shaft 1,200 feet 
leading off from the bottom of th 
1 tunnel 1,100 feet long in which a nu 


clear explosive of about 10-kiloton yield 


1 
t} 


ie equivalent of 10,000 tons of | 
plosive, would be detonated. The cor 
tion is estimated to cost about $1 millior 
and is expected to take about 
Final authorization to detonate 
clear explosive will be the decisior 
the President. The experimental 
tives of the project are fourfold 

1. Explore the feasibility of convertir 
the energy from the nuclear explosiv 
into heat for the production of electri 
power 

2. Investigate the practicability 
covering useful radioisotopes for scientific 
and industrial applications 

3. Expand the data on characteristi 
of underground nuclear detonations 


new medium (salt) whicl 


has marke 

ferences from the tuff 

at the Nevad Test Site 

vious underground detonations we ice 
4. Make neutror cross-sectior meas 

urements whicl ill contribute generally 

to scientific knowledge ind to the re 


actor-development progran 
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WESTE RN GEAR Systems Management can give you a useful 
assist on your major programs. Thinking about exploratory gear for the moon— 
or to probe the secrets of the deep? Even if your exotic problem isn't quite that far 
M | gy c, { oO N . out or quite that deep today, now is a good time to acquaint yourself with the men of 
- Western Gear's Systems Management group. From conception to co-ordination of 
engineering activities, they can provide the invaluable assistance that speeds you 
H to the solution of the exotic problem. 
solvi ng the Need propulsion gear that achieves ‘‘impossible’’ sound levels? A gear drive 
exoti Cc prob | em that functions at a fierce 1000°F? A drive rated at several horsepower that fits in 
the palm of your hand? Rotative speeds approaching that of sound? Backed by 
in syste ms deep-strength in R & D, the imaginative men of Western Gear's Systems Manage- 
ment Division have a way of making realities out of today's—or tomorrow's— 
design impossibilities. To consult them on your exotic product or system, call on our 
sales engineer or write 6 MANAG 
Systems Management 
Division, P.O. Box 182, 
Lynwood, California. 
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Engineerin } elale Mm olaeleltlailolal 
versotility at ACF permitted 
the design, testing and mass 
production of the Army's 
M-52 Self-Propelled 105-mm 


Howitzer vehicle 


DIVISION OF ACF INDUSTRIES, t*NCORPORATED 


Products for Defense 


For example: Rocket Engine Cases>+ Missile Ground Support and instaliation Equipment 
Artillery Shells + Radar Structural Members+ Armor Plate > Armored Vehicies 


to drive-wheel 


‘There’s no finer assurance of a long 
and profitable life for a revenue ve 
hicle than Clark units delivering 
horsepower from fly-wheel to tires. 
That basic usefulness extends with 
equal effectiveness to stationary 


power plants. 


[t’sadistinguished family of proved 
money-makers—every one a product 
of planned specialization in this vital 
area of power transmission; every 
one solidly proved by millions of low- 


cost miles. 


Today, as for more than a half-century, 


it’s good business 


to do business with CLARK 


EQUIPMENT 


CLARK EQUIPMENT COMPANY 
BUCHANAN 12, MICHIGAN 
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TO THE ATTACK FASTER 


riding on solid propellant motors 


developed by JPL and THIOKOL 


This new surface-to-surface missile represents the working ‘‘together- 
ness”’ of military and industry which is paying off in greater strength 
for America, retaliatory and deterrent. 


The SERGEANT missile system is under technical direction of the 
U. S. Army Ordnance Missile Command with development by the JET 
PROPULSION LABORATORY. SERGEANT’S ability to furnish sure fire 
power where and when needed will spring in large measure from its 
Off the pad 


V4 ~ 
Aicoko€l CHEMICAL CORPORATION 


c Registered trademark of the Thiokol Chemical Corporation for its rocket propellants, 
liquid polymers, plasticizers, and other chemical products. 
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The Army's 
SERGEANT 


ACCURATE 10 A PINPOINT 


through the guiding hand of 


SPERRY RAND missile specialists 


solid rocket motors—developed by JPL and THIOKOL and now being 
built by THIOKOL. 

Using improved propellants and other materials, the THIOKOL 
motors facilitate handling, provide instant firing action, and meet 
all specified environmental conditions before and during flight. 


The Sperry Utah Engineering Laboratory, a division of Sperry Rand 
Corporation, heads the team producing this powerful missile system 


On target 


sy - ti ? UTAH ENGINEERING LABORATORY 


DIVISION OF SPERRY RAND CORPORATION 
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HAROLD S. BLACK, LAMME MEDALIST 


“THEY ENGINEER } 


-ViEWS HOPEFULLY 2, 
THE HITHERTO 
UNATTAINABLE” 


A MAN WINS A MEDAL...AND 
STRENGTHENS A PHILOSOPHY 


The search for the “hitherto unattainable” some- 
times ends in strange places. 

For years Bell Laboratories engineer Harold 5. 
Black pondered a problem: how to rid amplifiers of the 
distortion which unhappily accumulated as signal-trans- 
mission paths were made longer and amplifiers were 
added. There had been many approaches but all had 
failed to provide a practical answer. 

Then one day in 1927 the answer came—not in a 
research laboratory, but as he traveled to work on the 
Lackawanna Ferry. On a newspaper, Mr. Black jotted 
down those first exciting calculations. 

Years later, his negative feedback principle had 
revolutionized the art of signal amplification. It is a 
principal reason why telephone and TV networks can 
now blanket the country, the transoceanic cable is a 
reality, and military radar and missile-control systems 
are models of precision. 

For this pioneer achievement, and for numerous 


other contributions to communications since then (some 


60 U.S. patents are already credited to him), Mr. Black 
received the 1957 Lamme Medal from the American 
Institute of Electrical Engineers. He demonstrated that 
the seemingly “unattainable” often can be achieved, 
and thus strengthened a philosophy that is shared by 
all true researchers. 

He is one of many Bell Telephone Laboratories 
scientists and engineers who have felt the challenge of 
telephony and have risen to it, ranging deeply into 
science and technology. Numerous medals and awards 
have thus been won. Two of these have been Nobel 
Prizes, a distinction without equal in any other indus- 
trial concern. 

Much remains to be done. To create the com- 
munication systems of the future, we must probe deeper 
We must con 


tinue to develop new techniques in switching, trans- 


still for new knowledge of Nature’s laws. 


mission and instrumentation for every kind of 
information-bearing signal. As never before, commu- 


nications offer an inspiring challenge to creative men. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to sci- 
entific and industrial preparedness for the common defense 
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GEN. DAVID M. SHOUP 


Commandant, United States Marine Corps 





First To Fight 


The United States Marine Corps still has its feet on the ground 
: 


HE exhilaration of racing our 


missiles with light itself into 


astronomical distances has put 


many of us into a frame of mind 
where we tend to look to the skies in- 
stead of at our all-important foot sol- 
dier. One of the oldest and most stead 
fast of these is the United States Marine, 
whose heroic exploits have been sung 
in all corners of our warring world. 

Our hard-fighting aggregation of 
“Leathernecks” serves as a sound, real- 
istic reminder that today’s battles, such 
as the Korean conflict, are not won 
with nuclear weapons but that our sur- 
vival is dependent on the man with 
the rifle. 

The U. S. Marine Corps was estab- 
first 


lished in 1775 by an act of the 


Congress. It consisted of 


Continental i 
only two battalions with a structure 
similar to that of the British marines, 
intended to aid in the defense of the 
colonies. 
In every war that has involved the 
United States, the Marines have been 
there, ready to fight in hand-to-hand 
combat “from the halls of Montezuma 
to the shores of Tripoli.” In the Span 
ish-American War the Corps consisted 
of 75 officers and 2,000 enlisted men. 
total of 


It then increased to a 


31,824. By 1928 the fighting strength 


was 


of the Marines was 1,249 officers and 
18,000 enlisted men. Today, the Ma 
rines number 156,000 enlisted men and 
16,000 officers—a large drop since the 
Korean war. 
The duties of the Corps, which is 
actually a component part of the United 
States Navy, are varied. Marines serve 
as detachments to guard and protect 
naval installations at home and abroad; 
they guard American legations in for- 
eign countries; and they serve as land- 


ing forces to protect American lives, 





Gen. David Monroe Shoup, 
now serving as the twenty-sec- 
ond Commandant of the United 
States Marine Corps, assumed 
his present duties and rank on 
January 1, 1960. He was born 
near Battle Ground, Ind., and 
attended school there. After 
being graduated from DePauw 
University in June 1926, he 
accepted a commission as a 
Marine Corps second lieutenant. 

General Shoup’s duty assign- 
ments in the 1920's and 1930's 
were typical of a young Marine 
officer of that era. He saw serv- 
ice in Philadelphia, Tientsin, 
Pensacola, San Diego, Quantico, 
Bremerton, Shanghai, and Pei- 
ping. 

General Shoup earned the Na- 
tion’s highest award, the Medal 
of Honor, while commanding 
the 2nd Marines and all Marine 
corps troops in the bloody as- 
sault against Japanese-held Ta- 
rawa in November 1943. He 
also received the Legion of 
Merit with the Combat “V” for 
his part in planning the Ta- 
rawa campaign and, at Rendova, 
earned the first of two Purple 
Hearts. 

After this campaign he re- 
mained in the Pacific for nearly 
a year, taking part in the Saipan 
and Tinian campaigns and was 
again awarded the Legion of 
Merit with Combat “V.” He 
returned to the United States 
in October 1944. 

Following a number of assign- 
ments in the United States, 
General Shoup was promoted 
successively to one-, two-, and 
three-star rank and served tours 
as Fiscal Director of the Marine 
Corps, Inspector General, Com- 
manding General, Ist Marine 
Division, and Commanding 
General, 3rd Marine Division. 

While serving as Chief of 
Staff, Headquarters, Marine 
Corps, Washington, D. C.. in 
August 1959, he was named by 
President Eisenhower to suc- 
ceed Gen. Randolph McC. Pate 
as Commandant of the Marine 
Corps. 











countries 


But 


property, and interests in 


where disturbances arise. their 


principal task which gives the Marine 
Corps the much-envied position of be- 
Fleet 


ing “first to fight” is as the 


Expeditionary Force—the spearhead of 


almost every amphibious landing in 


which our armed forces participate. 


lp lead the force of tough, well 


disciplined fighting men who com- 
prise the Marine Corps, we need a man 
with “leadership, daring tactics, and 
selflesss devotion to duty.” These are 
the very words applied to Gen. David 
Monroe Shoup, new U. S. Marine 
when he re 
Medal of 


Honor. Known as a “Marine’s Marine” 


Corps Commandant, 


ceived the Congressional 
by the men in his command, he is the 
twenty-second Commandant of the 
hghting Corps. He assumed his new 
duties on January 1st of this year. 
General Shoup is a modest man, but 
his record speaks for his ability and 
daring. His basic approach to the chal- 


“take 


lenge oft charge, 
the same technique he 


command ts 
charge hard” 
applied at the memorable Battle of Ta 
rawa in 1943. He hasn’t changed much 


since that time, for the first working 


day after assuming his new duties as 


Commandant, General Shoup spelled 
] 


“views, designs, and policies 


“Shoup’s 


out his 
Dubbed 


document was hailed as 


manifesto,” the 
a masterpiece 
of plain English. Conspicuously absent 
were federal jargon, elegant euphe 
misms, and fancy circumlocutions. Ty; 
ical of the content of the manifesto were 
the remarks: “Our most important job 
1s to get as much fight from our plight 
as we can,” and “Battles are won by 
Marines with their feet on the ground.” 

The American Ordnance Associatiotr 


Marine 


its assistance, and recognizes the 


salutes the new leader, offers 
long 
and glorious history of one of our 
most colorful, brilliant, and hard-hit 
ting fighting organizations—the United 


States Marine Corps 





Freedom of Action 


The American citizen wants some sign that the traditional qualitee 5 


of originality, imagination, and resourcefulness are beng applied to 


the production of our military weapons and to our national strateg 


“MHE rising anxiety of many Amer- 
icans about the state of the na 
tional security is instinctive rather 

than intellectual. The polemics of press 
and politicians about something called 
a “missile gap” help to confuse the 
thinking of the average citizen without 
in any way allaying his uneasiness. 

He is not reassured by being told 
that we are safe from attack for one 
more fiscal year. He is disturbed by 
being exhorted, on the other hand, 
that we must hurry to catch up with 
Soviet missile production. 

His mind tells him that being safe 
for one more year isn’t quite good 
enough. His instinct tells him that 
running to catch up with the enemy 
in the production of the enemy’s chosen 
weapon isn’t the way to be safe in any 
year. He would heartily agree with 
Francis Walton’s statement in 
the January-February 1960 issue 
of Orpnance (“Industry in the 
Cold War,” p. 588) that we are 
too prone to “the vice of always 
following the leader and the at- 
tendant fate of always coming in sec- 
ond.” 

What he really wants is some sign 
that such supposedly American quali 
ties as originality, imagination, and re 
sourcefulness are being applied both to 
the production of military weapons and 
to a consistent long range strategy de 
signed to support and advance the Na- 
tion’s purposes. 


These anxieties, these questionings 
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Maj. George Fielding Eliot 





Mayor Eliot ts military analyst 
for the Mutual Broadcasting 
Company and naval corre 
spondent with General Fea 
tures Syndicate. 





have their roots deep in the soil which 
has nurtured our country’s growth. 
Throughout history, free societies 
have instinctively sought secure fron 
tiers. In earlier times, this was in tacit 
recognition that political freedom for 
individuals was in some degree incon 
sistent with a continuous state of full 
military preparedness. It takes time to 
sound the tocsin and summon a citizen 
militia to arms; hence those peoples 
who cherished freedom and feared a 
standing army as the possible instru 
ment of domestic tyranny sought natu 
ral barriers to secure them 
against surprise by a foreign foe. 
This was the more necessary 
because, as a rule, the release of 
2 individual energies within a free 
= society tended to generate such 
wealth as to make these societies well 
worth plundering. 
however, that 


Experience proved, 


mere static defense might not be 
enough. It was not by chance that the 
Swiss developed the finest infantry in 
Europe and acquired the habit of carry- 
ing war to their Austrian and Bur- 
gundian enemies—with notable success. 

Nor was it by chance that the Eng- 


lish, after the lessons of the Spanish 


Armada and the Dutch wars of the fol- 
lowing century, began the slow devel- 
opment of a standing army, so that the 
sword of amphibious mobility could 
become an effective means of maintain 
ing the European balance of power by 
forestalling so great an aggrandizement 
of any continental state as to threaten 
the security of the island nation. 

In both cases, within the limitations 
of circumstance, the principle of mo- 
bility was applied to provide an active 
defense rather than sitting still behind 
mountain or ocean ramparts and aban 


doning the initiative to the enemy 


To reasons for this were both mili- 
tar, and economic. To the need for a 
free people to be secure in their homes 
and workshops, so that their energies 
might be devoted to productive ends, 
was added a new requirement as in- 
dustry became more versatile—the need 
for secure access to more distant sources 
of supply and more distant markets 


bears 


Our own American fore were 
motivated by these familiar and proven 
considerations in their foreign and mili 
tary policies. They desired to avoid the 
building up of a large regular army, but 
they were resolved to be secure against 
surprise attack. 

Just as the English could not be at 
rest until they had secured the union 
of the crowns of England and Scotland, 
so that the latter could no longer men- 
ace them with a second front in their 


wars with the French or serve as a 
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bridgehead for invasion, so our ances 
tors—having won their independence 


from these same English by hard fight- 


ing—could not be at rest until they 


had denied the French a lodgment in 
Louisiana, expelled the Spaniards from 
violence 


Florida by a combination of 


and persuasion, and extended their 


frontiers to the Rio Grande and the 
Pacific Ocean. 
The Monroe 


our foreign policy for the best part of 


Doctrine—keystone of 


a century—was essentially a device to 
prevent the accumulation in the West- 
ern Hemisphere of any concen- 
tration of European force strong 
enough to threaten us with sud- 
den attack. A tacit understand 
ing with Britain was the guar- 
anty of this policy. 

While control of the Mexican border 
did 


compel the creation of a modest stand- 


and various Indian disturbances 
ing army, we followed the British pat- 
tern of developing that army in the 
constitutional tradition of supremacy 
of the civil over the military power. For 
the rest, we relied on distance and time. 

Yet when the coming of the steam- 
ship cut down our reaction period, we 
began to stir uneasily; and when British 
sea dominance in the Atlantic was 
seriously challenged for the first time 
since Trafalgar by the rise of the Ger 


Navy, 


(Japan) appeared in the Pacific outside 


man while a new sea threat 
the waters which the British fleet could 
be expected to control, the American 
people began for the first time in their 
history the systematic building, year by 
year, of a powerful Navy of their own. 

Events were catching up with our 
comfortable security; we in our turn 
were shifting, as the Swiss and the 
British had done before us, to an active 
denfensive posture of widening scope. 
We, like they, foresaw that a foreign 
war might be forced upon us. We, like 
they, preferred to fight—if fight we 
must—on foreign soil rather than our 


own. 


N the two great wars of this century 
we did just that. Each time we began 
by hoping to avoid “involvement.” 
Each time we found ourselves threat 
ened by the accumulation of power in 


hands which were inherently hostile to 
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our way ot life. Our instinct warned us 
that we could not safely suffer such 
power to become supreme in Europe 
or in East Asia. It was just such an in 
stinct that had drawn the British into 
war against Louis XIV and Revolution 
ary France. 

In the wars of the twentieth century, 
when we realized that British interven 
tion alone would not suffice, we took 
up arms to destroy the danger while it 
was still far distant from our homeland. 

Each time, when military victory was 
won, we sat back and wondered why 
the fruits of victory—a season of 
peace and quiet—still eluded us. 
But a season of peace and quiet 
is still what we seek. If we can no 
longer have it by the establish 
ment of secure frontiers on a 
planet where geographical frontiers no 
longer have the meaning they had for 
our founding fathers, we are nonethe- 
less resolved to have peace and quiet 
on a global basis and on terms com- 
patible with the further development 
among mankind of those free institu- 
tions which our ancestors defended. 

The instinct to be secure against sur 
prise, to avoid allowing the initiative 
to rest with the enemy, to shun passive 
defense and base our strategy on the 
principle of freedom of action so that 
we and not the enemy may choose the 
battlefield—that instinct is still 
with us today. Is it remarkable 
that a people with such a strate- 
gic instinct, born of such a na 
tional experience and such a heri- SY 
tage, is deeply troubled to find 
itself confronted by a determined foe 
and see its military freedom of action 
being gradually entombed in mon- 
strous concrete missile sites located in 
its own heartland? 

Let us remind ourselves again that 
we cannot expect the average citizen to 
be able to analyze all the reasons for his 
uneasiness. He simply knows instinc 
tively that passive defense is dangerous 
—in the nuclear age, more immediately 
dangerous than ever before. He wants 
something better. He wants those Amer 
ican qualities of originality, imagina 
tion, and resourcefulness applied to this 
most urgent of all problems. 

He knows very well that many in 


dividuals possessing such qualities in 


es 


aoe Ser 


full measure are to be found among 
those who contribute to and help for 
mulate our military policies and the 
production of our weapons. He knows 
such qualities exist among the senior 
oficers of the armed services—they 
have been demonstrated in war within 
recent memory. He knows such qual 
ties exist among the leaders of our arn 
industry—success in industrial compet 
tion is not to be had without them. He 
knows that political success requires 
such qualities in due measure, too 
| ap he looks in vain for a national 
strategy, a national armament pol 
Icy, which reflects and is inspired by 
originality, imagination, and resource 
fulness. Each year, as Gen. Maxwell D 


Taylor has said, 


programs are projected forward by one 


“our existing military 


more budgetary increment, following 
the same direction given by budgetary 
actions of years before.” 

The citizen may not understand the 
details of this process, but he senses that 
the net effect, if continued, will freeze 
our military posture into an unchange 
able pattern and paralyze our national 
freedom of action in future emergencies 

So our citizen cannot avoid the feel 
ing that negative decisions and influ 
ences rather than affirmative decisions 
and influences are largely determining 
the guidelines of our military 
policy and our choice of weap 
ons. This is what gives him the 
creeps—and it is easily under 
standable that it should do so 

For a society which has thrived 


and grown great on the energy output of 


individuals imbued with the competi 
tive spirit can have little confidence in 
a military policy which is not only nega 
tive in purpose but is becoming stati 
cally defensive in itS armament. 

Our citizen sees a hostile leadershiy 
imbued with an affirmative purpose 
the domination of the world. He sees 
it constructing armaments, conducting 
propaganda, pursuing economic poli 


cies all tailored to that end. He 


hears 
Khrushchev boasting day by day that the 
U.S.S.R. is the world’s most formidable 
military power. He may or he may not 
quite believe this, but he can’t escape 
the idea that a lot of people in various 


parts of the world do believe it. 





Indeed, the military editor of The 
New York Times, Hanson W. Baldwin, 
reported in mid-February from Geneva: 
“There may be debate about the ‘missile 
gap’ in the United States, but there is 
little or no debate in Europe, where 
most persons seem to accept U. S. mili- 
tary inferiority as a fact.” 

Mr. Khrushchev himself appears to 
accept it as a fact, or at least he is only 
too happy to encourage others to do so. 
The American citizen can’t avoid know- 
ing this, nor can he avoid the knowl- 
edge that the Soviet leadership has a 
sense of direction, of mission, and of 
purpose to which every act of the Soviet 


Government is designed to contribute. 


AN we expect our citizen to believe 

that negative policies and static mili- 
tary defense can defeat determination 
and consistency of this quality? 

He does not believe Because he 
does not believe it he is not content. 
And from his discontent, changes are 
coming of which the outlines are al- 
ready taking perceptible form. 

More than twenty-five centuries ago, 
the Greek strategist Xenophon wrote 
that the art of war, at bottom, is the art 
of keeping one’s freedom of action. It is 
to this end that the Soviet Union today 


The Soviet 


military purpose is to regain freedom 


builds its giant missiles. 


of action, freedom from the constraint 


of “massive retaliation,” either by de- 


stroying outright the instruments of 


massive retaliation or by con- 
fronting us with so formidable a 
counterthreat that we will not 
dare to invoke nuclear sanctions 
against them. 

It was to this end that the 2am 
swift-striking, far-reaching ICBM was 
designed; it is to this end that it is being 
produced and brandished in the plump 
of Mr. Khrushchev. It is the 


weapon of surprise par excellence—the 


hands 


chosen weapon of a government which 
must prevail by force or by terror if it 
is to prevail at all. 

The present danger to the United 
States, and to the liberties of the free 
nations who depend on the protection 
of our power, lies in the possibility that 
the Soviet leadership may indeed regain 
its freedom of action—either by the 


actual disarming of the United States 
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by the surprise destruction of our nu- 
clear striking power or by the gradual 
erosion of the will of the American peo- 
ple to go on bearing the horrible strains 
of split-second confrontation. 

Our troubled citizen, listening to the 
exultant Mr. K., 
are not doing exactly what Mr. K. most 


wonders whether we 


wants us to do by tying up more and 
more of our military resources in fixed 
Is this not 


a present of a 


and calculable armament. 
making the enemy 
mighty physical as well as psychological 
advant age? 


Why, 


dering, 


Americans must be won- 
confront Mr. K. 


concept, 


many 
can we not 
with an American strategic 
implemented by American tactical and 
logistic ideas and weapons to support 
them, that would make Mr. K. a little 
Are the enemy’s 


those 


less sure of himself? 


chosen weapons really which 


are best suited to American needs, 


American geography, and American 
purposes ? 


7 hese 


they engender, constitute a political fact 


doubts, and the disquietude 


of measurable dimensions—a fact which 
cannot much longer be ignored or ap 
peased with half-answers and temporary 
soothing pills. 

Something fundamental will have to 
be done, and the shape of it is already 
becoming apparent through the politi 
cal fog. In essence it amounts to a 
return to the sound strategic concepts 
of earlier days, adapted to the widening 

scope of our present responsibili 


ties and the shorter time limits 


ae of modern weaponry. In princi 
R % ple, it would confront a relatively 


immobile enemy with a combi- 


nation of fire and movement 
which will immensely increase the risk 
factor in his future calculations. 

Such a program would provide us as 
rapidly as possible with mobile deter- 
rent forces, seaborne and airborne, that 
could not be knocked out by ballistic 
missiles in a surprise holocaust. It 
would also provide us with the rela 
modest increases in our nonnu- 


which 


under the shield of 


tively 
clear forces—land, sea and air- 
would enable us, 
our invulnerable deterrent 
deal effectively with Communist threats 


these 


power, to 


of lesser dimensions wherever 


might appear. 


The twin purposes of such a policy 
would be (a) to preserve our own free- 
dom of action, and (b) to continue to 
restrict the freedom of action of the 
Communist powers to use force for the 
If we 


are ever to have our season of peace 


accomplishment of their ends. 


and quiet, which we have sought in 
vain for so long and sacrificed so much 
to achieve, it will be by convincing the 
gentlemen in the Kremlin that they 
can never hope to become the masters 
of the world. 

We must do more than that. We 
must convince the rest of the free world 
that American power can be relied on 
to protect them against Communist 
aggression, and so encourage them to 
contribute to their own defense as far 
as their means permit, knowing that 
they will not be left to fight alone and 


that timely help will be available. 


7 we are to convince others that we 

will help them resist aggression, we 
must also display a self-respecting de- 
termination protect our own legiti- 


mate interests throughout the world. 
One of the major reasons why we yearn 
for our season of peace and security is 


because our economic prosperity de 
pends on freedom of movement, of 
goods, of capital, of enterprise through 
out the free world. 

The expansion of American industrial 
and commercial ventures in other coun- 
tries during the past few years has 
reached phenomenal proportions. It has 
become an integral and indispensable 
production, 


part of the vast system of 


distribution, and trade on which, in the 
last analysis, the livelihoods of hundreds 
of millions of free individuals depend 
or are coming to depend. 

The hope of better living conditions 
is bound up with this system just as 
is the hope of more acceptable and effi- 
cient social institutions and government 
services. Democracy may not be an 
article of export, but free enterprise has 
to be. We have learned here at home, 
by bitter experience, that the price of 
free enterprise, like the price of political 
liberty, 


There can be small doubt that many 


is eternal vigilance. 


of the obstructions and difficulties which 


American policy and American eco- 


nomic ventures (public and private) 
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ways where land power can obstruct 
free maritime movement, cannot be left 
in hostile hands or in the hands of those 
who might subserve a hostile purpose. 

This principle we likewise must ap 
ply to the unobstructed freedom of 
certain of the world’s air lanes 

The hard fact is that the peace of the 
world, which we all hope one day will 
come to be the collective responsibility 
of all the citizens of the world through 
responsible global political institutions, 
threat en 


must, while the Communist 


dures, be a Pax Americana 


Above, left, the Navy's Polaris; above, right, the Air Force Mace; right, 


below, the Army’s new 


have encountered lately has been due to 
the rising impression that the balance of 
power is shifting toward the Soviet 
Union. 

Instinct is as strong among other 
peoples as among our own; and the 
instinct of the weaker peoples is to 
choose the winning side in the conflicts 
of the mighty. 

Thus what we do in the way of estab 
lishing an invulnerable deterrent force, 
what we do in the way of dealing firmly 
and promptly with local Communist 
aggressions, will help regain for us the 
respect of those who now think they see 
us slipping toward an inferior military 
status. Indeed, the very means which 
logic compels us to adopt for these 
a wider deployment 


and the 


purposes—that 1S, 


of mobile weapons systems 
forces required for their defense—will 
provide maximum global visibility for 
our military establishment. 

It also will require us to adopt a 
principle which was axiomatic to the 
British in the nineteenth century—that 


the gates of the sea, those narrow water 
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Pershing missile—all mobile defense weapons 


that 


The 


pass the globe and are reachi 


frontiers ol peace encom- 


gy out into 


the unknown darkness of interplanetary 


space. Like the wilderness frontiers of 


our pioneer ancestors, the hemispheric 


frontiers of a later day, and the sea 


frontiers of this century, these new fron 


tiers can be made secure only by active 


defense—by power in motion: power 


' 
energies Of a restiess 


generated by the 
and determined people 

We are told by some who despair of 
the Republic that the wellsprings of 
are drying up, that 


American energy 


we are sinking into slothfulness, ab 


: 
sorbed in the pursuit of comfort, care- 


less of our destinies. It was on that esti- 
mate of America that Ludendorff relied 
when he forced unrestricted submarine 
wartare on a reluctant German Govern 
ment; it was on that estimate of Amer 
when he as 
that 


ica that Tojo counted 


saulted , Pearl Harbor; it was 
estimate of America which Hitler ac- 
cepted and broadcast to the world as 
the guarantee of the Reich of a Thou 


sand Years. 


Yet all these have perished, destroyed 
American 


derided. The war lords of Communism 


by the power which they 


will do well to pay attention to the 


For the discomfort 


of our citizens today is a sure indication 


lessons of history 


that we shall not rest content with 
static defense, despite the incantations 
of the missile wizards. We shall demand 
weapons consistent with our instincts 
weapons that shall assu 

tor the toreseeabl 


pensabie Dasis ¢ 





Nuclear Arms and Policy 


Rather than keep millions of men under arms to contain the Red 


manpower Goliath, we chose to rest our security on the atomic 


slingshot which we had developed at great expense and effort 


HE American Ordnance Associa- 

tion has always had as its reason 

for being an interest in and a de- 
votion to the physical security of this 
country. The friendship of its members 
for each other and the great diversity of 
their commercial, industrial, and hu- 
man interests always have impressed 
me as not obscuring but rather em- 
phasizing the primacy of their patriot- 
ism as manifested by the uninhibited 
support Which they have given this or 
ganization. The skilled leaders of the 
organization, both past and present, 
have been able to elicit the enthusiastic 
and unselfish efforts of great numbers 
of our fellow citizens in support of and 
assistance to the military services, as 
well as the basic American ideals of 
freedom and justice, for the protection 
of which those services exist. 
this 


Ordnance 


of the 


Association in 


It is with orientation 
American 
mind that I wish to discuss a 

few of the aspects of the atom 

as the principal instrument of 

the country’s physical security 

and to touch on some and leave 

to your imagination other ef- 

fects which erosion of that instrument’s 
availability would imply. 

Section 1 of the Atomic Energy Act 
declares the policy of the United States 
with regard to atomic energy in two 
paragraphs: 

“a. The development, use, and con 
trol of atomic energy shall be directed 
so as to make the maximum contribu- 
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tion to the general welfare, subject at 
all times to the paramount objective of 
making the maximum contribution to 
the common defense and security; and 

“b. The development, use, and con- 
trol of atomic energy shall be directed 
sO as to promote world peace, improve 
the general welfare, increase the stand- 
ard of living, and strengthen free com- 
petition in private enterprise.” 

The Atomic Energy Commission, 
guided by these statements of national 
policy as established by the Congress, 
conducts both a diversified program in 

the peaceful use of the atom, 

paced to progress at the rate 

which technical developments 

permit, and a military program 

which profits from the advan- 

tage of several years’ head start 
on the peaceful atom program as well 
as from a relative homogeneity of pur- 
pose and simple clarity of goal. 

I have, like others on the Commis- 
sion, frequently discussed in pyblic the 
Commission’s peaceful atom program. 
It still surprises me that relatively few 
of our citizens fully realize that the 


first managed nuclear reaction was in 


an instrument of peace—the nuclear 
reactor under the stands of Stagg Field, 
Chicago, in December of 1942—and it 
seems to me that that event put a stamp 
upon the atom that marked its ulti 
mate employment for human welfare 
as its inherently most appropriate ap- 
plication. 

I fear that 


achieved status of the atom in its ability 


sometimes the already- 
to combat pain and disease through 
both its diagnostic and its therapeutic 
medical application, its ability to cur 
tail hunger through agricultural appli- 
cations, its ability to raise the material 
standard of living through industrial 
applications, and even its developing 
capability for generating power, are 
inadequately appreciated. 


EMPTED as I am to expand fur- 

ther on these peaceful and most at- 
tractive applications of nuclear energy, I 
am, however, going to discuss the 
atom’s “paramount objective of making 
the maximum contribution to the com- 
mon defense and security.” In order to 
lay a foundation for current problems 
in that area, I would like to review 
briefly a little history. 

The military atomic age was initiated 
in July 1945 with the explosion at 
Alamogordo in New Mexico, Within 
days thereafter one nuclear weapon de- 
stroyed 4.7 square miles of Hiroshima 
and 1.8 square miles of Nagasaki. 

From immediately after the cessation 
of hostilities between the Allies and 
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the Axis until 1947, the United States 
went through a ‘“‘demobilization 
period.” The problem of the atom was 
a difficult and important one during 
this period, and President Truman, in 
a message to Congress in October 1945 
urging legislation for the development 
of atomic energy, keynoted the feeling 
which pervaded those years: “The War 
Department has taken the initiative in 
proposing that it be divested of the 
great authority that goes with the con- 
trol of atomic energy, because it recog 
nizes that the problems we now face 
go far beyond the military sphere.” 

A few months thereafter, on August 
1, 1946, Congress enacted the original 
Atomic Energy Act, establishing the 
Atomic Energy Commission and clearly 
adopting the principle of civilian con 
trol over this newly available source 
of energy. One other significant event 
marked this chapter in the history of 
atomic energy, and that was that the 
U.S.S.R. refused to accept the United 
States plan of June 1946 for control of 
the atom, known as the “Baruch Plan,” 
because it called for an inspection sys 
tem—a prophetic difficulty. 
ETWEEN the years 1947 and 1950, 
we discovered that in our preoccupa- 
tion with converting our wartime mili- 
tary strength to a strict peacetime econ- 
omy, our national policy had amazingly 
failed to take adequate account of the 
fact that the Soviet Union was not very 
subtly posing a threat to the long-range 
security of all freedom-loving peoples. 

A series of unfriendly incidents, to 
use a euphemism, on the part of the 
Soviet Union in Iran, the Balkan coun 
tries, Turkey, Greece, and within the 
operating procedures of the United Na- 
tions, awoke the Nation, how- 
ever, and convinced the last 
optimists that the Soviets were 
determined to destroy any sur- 
viving semblance of wartime 
friendship and cooperation. 

These disillusioning experiences with 
the Soviet Union, together with her 
complete rejection of the Baruch Plan 
for the international control of atomic 
energy, clearly indicated, if all of that 
proof was needed, the Soviet Union's 
suspicion of the Western Powers, her 
contempt for them, and her intention 
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at 


not to cooperate with them in search 
for permanent peace. 

The factor which made perfectly 
clear the termination of any security 
enjoyed by the free world as a by 
product of an American monopoly ol 


the atomic bomb was the announce- 


ment on September 23, 1949, that the 
| 


Soviet Union had exploded an atomic 
this 


Western world knew that whatever se 


device. From moment on the 


curity had been inferred from an 
American monopoly of that weapon 
now had to be sought in military and 
political policies both more fun- 
more complex 


damental and 


than reliance on any single 
weapon. 

The formidable task of pre 
venting free countries from suc 
cessively being subjugated to Soviet ag- 
gression obviously seemed appropriate 
for sharing by all the nations of the 
world desirous of protecting their own 
freedom. The policy of “collective se 
curity” became a reality as the Truman 
Doctrine in 1948, and it was bolstered 
by the Economic Cooperation Act of 
1948 and the signing of the North At 
lantic Treaty, our first peacetime mili 
tary alliance with Europe, in 1949. 

The strategic concept for the defense 
of NATO territory and a military plan 
for carrying out this concept evolved. 
The United States arsenal of nuclear 
weapons could not help but influence 
the basic success which the organization 
has enjoyed, as attested by the ultimate 
fact that in its part of the world no 
further losses to Communism have 
been suffered. 

In the meanwhile our own military 
system was undergoing the reorganiza 
tion called for by the National Security 
Act of 1947 and its comprehen 
sive 1949 amendments. Although 
Pe only the Air Force had a capa 
bility at that time of delivering 
atomic bombs, and then only in 
the discharge of its mission of 
strategic air warfare, both the Army and 
the Navy, as well as various other in- 
terested parts of the Air Force, evi 
denced an interest in applying this 
newly available source of energy to 
their tactical weapons systems. The De 
partment of Defense then placed re- 


quirements on the Commission to im- 


= a: 


prove strategic bomb design and to 
provide tactical weapons. 

The Korean war in 1950 presented 
a new kind of problem to our policy of 
containing Communism by extending 
material and technological help to free 
nations. We amended the policy to in 
clude containment through limited war, 
a refinement which gave our field com 
manders specific military obligations 
but curtailed them from utilizing their 
full military potential for fear of turn- 
ing local actions into global war. 

The beneficial contribution of the 
Korean war lay in the fact that 
alerted the free world into 
mobilizing against future ag 
gressive actions by the Com 
munists since the latter had evi 
denced that extended military 
operations were included within their 
choice of weapons 

It was during this period that Presi 
dent Truman directed the Commission 
to continue to work on all forms of 
nuclear weapons, including the ther 
monuclear bomb. The Commission re- 
sponded to Defense requirements tor 
a more diversified stockpile by stepping 
up its development program and for 
additional quantities of weapons by in 
creasing its production capacity. 

The net effect was the addition of 
limited tactical capabilities and new 
strategic capabilities to the inventories 
of the various military services. It was 
also during this general period that 
weapon developments took a new turn 
with the establishment of Defense re 
quirements for the development of war 
heads for certain missiles which the 
services expected to obtain in the fu 
ture. 

N 1953 there was a change of Ad 

ministration, and the United States 
undertook a reevaluation of her defense 
policy. The net effect of the reevalua 
tion was a continuation of what Gen 
eral Marshall had described some years 
previously: 

“Our supreme policy has been to 
curb Communist aggression and, if pos 
sible, to avoid another world war in 
doing so. The execution of this policy 
has required extraordinary patience, 
firmness, and determination in meeting 
and helping our allies to meet chal 
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lenges in Iran, Greece, Turkey, Trieste, 


Berlin, and Indochina, and _ finally 
Korea 
to contain Communist aggression in 
different different 


without resorting to total war, if that 


. . It is, therefore, our policy 


fashions in areas 
be possible to avoid.” 

As we continued the reevaluation of 
our defense posture in the years after 
World War II, it became clear that 
“massive retaliation,” although travel- 
ing by various aliases, had in reality 
defensive 


our major 


Alamogordo. It was 


been one of 


weapons since 
equally clear that the progressive en- 
croachment of Communism on the free 
countries of the world, coupled with 
our own desires to economize our de- 
fense expenditures, had 
our policy of relying heavily on the 
our arsenal for 


necessitated 


retaliatory 
the containment of aggression. 


The policy received a new dimension 


powers of 


when we fired our first thermonuclear 
device in the fall of 1952 and thereby 
demonstrated that a stockpile of nu- 
could contain instru- 


clear weapons 


ments of massive destructive power. 
Subsequent explosions made clear that 
the United States was developing weap- 
ons of large scale, and a series of 
development tests in Nevada showed 
that we were rapidly obtaining a ver 
satility in the use of nuclear weapons 
for many purposes. 

These tests were laying a solid foun- 
dation for a national capability of 
limiting wars to the minimum force 
necessary to deter and repel aggres- 


sion, a capability to confine damage in 


high degree to the battlefield and 


minimize the consequential and unde- 
sirable products of the employment of 


the large weapons. 


HIS historical review should indi- 

cate that the evolution of our defense 
policy since World War II was based 
on the fact that our nuclear capability 
has been the pivotal force influencing 
our current concepts of security. 
Whether it has been the keystone or 
only the alleged keystone of our na- 
tional security in those years, it cer- 
tainly has influenced the thinking and 
attitudes of those responsible for our 
defense as has nothing else in that 


period. 
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The Army, Navy, Air Force, and 
Marine Corps all have revised their 
strategy and tactics, offensive and de- 
fensive, essentially in parallel with 
the development of nuclear weapons. 

One additional important fact rela- 
tive to free-world security is the present 
area of exchange of nuclear informa- 
tion with our allies. Although creation 
of our initial nuclear capability was the 
result of a massive international effort, 
the Atomic Energy Act of 1946 origi- 
nally treated the atomic weapon as a 
device that had to be restricted to the 
United States. 

The United Kingdom had no choice 
but to develop an atomic capability in- 
dependently, and it dic’ so; and it now 
appears that France will demonstrate 

that its efforts along 
the same line have not 
been entirely without 
success, 
Suffice it to say of 
this important subject 
that the Atomic Energy Act has 
evolved so as to permit more or less 
detailed cooperation with our allies in 
various areas of the military atom, and 
specifically with NATO and NATO 
countries, with regard to (1) the de- 
velopment of defense plans; (2) the 
training of personnel in employment 
of and defense against nuclear weapons; 
and (3) the evaluation of the capabili 
ties of potential enemies in the employ- 
ment of nuclear weapons. 

I have sketched this history at some 
length because it is against this back- 
ground, illustrating definitively how our 
nuclear capability has been the sling- 
shot in David’s hand as we have faced 
the manpower Goliath, that we pose 
one of the critical security issues of our 
lifetimes. We who chose to build our 
military strength around the atom 
could physically have made the op- 
posite choice of keeping millions of 
men under arms on the same scale as 
the Soviets, but the forfeiture of both 


freedom and resources that a slave na- 





“ 


We must continue our ef- 
forts to reach agreement with 
the Soviets on disarmament 

. . but once again, it must 
be an agreement that can be 


policed.” 





tion will accept is unthinkable in a 
free society. 

Instead, we chose to follow our tra- 
ditional way of life and to rest our se- 
curity on technological resources which 
we had developed at great expense and 
by great effort. In doing so we ex- 
panded our slingshot’s capability from 
mass retaliation to an integral element 
of tactical as well as strategic forces— 
land, sea, and air. 

Now for a year and a quarter we have 
voluntarily chosen to suspend any fur- 
ther evolution of our slingshot or even 
any further testing of it—and for a 
noble cause. For the purpose of les- 
sening international tensions and be- 
cause cessation of nuclear tests, in spite 
of its not very great substantive value, 
might have a symbolism that would 
step 
armament measures of real substance, 
the President announced in August 
1958 that this country would suspend 
nuclear tests as of the following Oc- 


make it an_ initial toward dis- 


tober 31st and undertake the negota- 
tion of a permanent, comprehensive, 
and fully policed suspension of nuclear 


weapons tests. 


Gece October 31, 1958, neither we 
nor our British friends have fired 
any nuclear explosions, and except for a 
few which the Soviets fired in the first 
days thereafter for the apparent pur- 
pose of defiance, they have fired none 
of which we have knowledge. And 
since that date we have been negotiat- 
ing in Geneva for the purpose of reach 
ing the agreement which has been our 
goal. 

however, have 


For what 


the Soviets been negotiating? As nearly 


purpose, 


as I can tell, for the purpose of having 
us suspend all nuclear tests while they 
may or may not be suspending all of 
theirs. Not 


negotiate sincerely with regard to un- 


only their reluctance to 


derground tests but the truculence 
with which they have refused cannot 
help but inspire suspicion. 

The peculiar aspect of the Soviet at- 
titude is that last spring Khrushchev 
wrote to the President as follows: 

“It is my opinion that, on the basis 
of the proposals made by you and by us, 
we are quite able to find a solution to 


the problem of discontinuing tests that 
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would satisfy both the interests of the 
powers having nuclear weapons and 
the interests of all other countries, and 
to establish would 


guarantee 


such controls as 


strict observance of the 
treaty” (emphasis supplied). 

What has happened to the principle 
that there must be controls that would 
guarantee strict observance of the 
treaty? Recently Khrushchev said to 
the Supreme Soviet, according to The 
New York Times 


speech: 


account of his 


666 UPPOSING modern techniques 

are not absolutely foolproof in 
detecting underground nuclear blasts; 
supposing it is sometimes difficult to dis- 
tinguish underground nuclear explosions 
from earthquakes, from explosions of a 
volcanic nature. But if a proper agree 
ment is signed it must, of course, be 
. But 


even if today we do not have guarantees 


honestly carried out by all sides. . 


that all explosions will be recorded ac- 
curately and completely, the conclusion 
of an agreement to end tests would 
place great responsibility on the parties 
to it. And it goes without saying that 
they will have to abide strictly by it. If 
some side violates the assumed com- 
mitments, the initiators of this viola- 
tion will cover themselves with shame; 
they will be branded by all the peoples 
of the world.” 

Apparently the guarantee of strict 
observance has in the course of a few 
months deteriorated into whether the 
Soviets might feel more ashamed of 
themselves for violating a test-suspen- 
sion treaty than for their conduct at 
Budapest. Apparently the prospect of 
being branded by the peoples of the 
world for violation of this commitment 
would be more of a deterrent than be- 
ing branded by the United Nations 
for the Hungarian tragedy. Apparently 
it goes without saying that the parties 
to an agreement to suspend tests will 
have to abide strictly by it and that it 
must of course be honestly carried out 
by all sides—even though in the same 
speech the agreement on the status of 
Berlin curiously becomes a threat to 
peace. Apparently observance of this 
somehow be more 


agreement would 


compulsory than observance of the 


agreements made during World War 
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“The beneficial contribution 
of the Korean war lay in the 
fact that it alerted the free 
world into mobilizing against 
future aggressive actions by 
the Communists .. .” 





II, at Potsdam, and at the last Summit 
Conference at Geneva. Apparently the 
strict observance boils 
Soviet 


truth and veracity. 


guarantee of 
down to the reputation for 


Although the President has made it 
Khrushchev 


agreed that the suspension of nuclear 


clear several times and 
tests must be completely policed, what 
happened to a group of distinguished 
American scientists who went to Ge- 
neva to discuss with their Soviet op 
posite members the latest scientific in- 
formation on the subject of under- 
ground nuclear explosions? 

The Soviet representatives, wearing 
the guise of scientists but obviously 
just going through the motions in the 
spirit of a formality which had to be 


record, 


endured in order to make a 
furnished not a scintilla of a scientific 
information but instead satisfied them 
selves with a tirade against the men 
whom the United States had selected 
for their scientific distinction and their 
specialized expertness in the subjects to 
be discussed. 

In the Soviet Annex to the technical 


report they accused our representatives 


of “misrepresentation,” of having “re- 
peatedly modified the primary data,” 
of “perturbation,” of “manipulations of 
the primary data,” of 

being “on the brink 

of absurdity,” and 
= otherwise abused them. 

And then, in spite of 

having made no con- 

tribution to the scientific discussions, 


had the 


taneously to 


they incredible nerve simul- 


suggest that “It is clear 


from this that the next task is . . . to 


agreement on the 


conclude an early 
cessation of tests, establish a control sys- 
tem, and improve it on the basis of 
practical experience.” 


After 
contempt for the latest scientific infor 


this demonstration of their 
mation on the subject, did they really 
think we would be no naive as to place 


our total reliance on their future ob 


jective evaluation of other scientific 
data? Forcing science to conform with 
political theory is no novelty to the 
Soviets, but when they insist on the 
propriety of technical criteria which 
would classify as an earthquake a 109- 
kiloton explosion which we fired and 
concerning which we know the facts, 
can one depend on trust? 

We 


reach agreement with the Soviets or 


must continue our efforts to 


disarmament as well as on all other 


but once again it 


issues that divide us, 


must be an agreement that can be 
policed. We made the mistake between 
the World Wars and again in the late 
1940's of disarming on the unaudited 
representation that other countries were 
like wise, and we have 


doing must 


learned that our reliance must be on 
inspection rather than trust in this vital 
area. All steps toward disarmament, in 
nuclear tests, 


cluding the cessation of 


igi: 
must be similarly foolproof. 


F any step toward monitore: 
ament succeeds, we 

diately press for the next step, not pres 
sured by some hysterical propaganda 
about banning nuclear weapons (if I 
were Goliath I, too, would want David 


to agree to rely exclusively on bare 
fists and to ban slingshots) but rather 
in the light of sound scientific facts. 

Political recrimination and personal 
vilification such as occurred in Geneva 
can only retard progress toward the 
peaceful goal all sensible people seck 
The subject is too important to be 
treated like a propaganda football, and 
the Soviets should know by now that 
Americans do not scare easily enough 
to be impressed by the muttering of 
threats and by chest pounding before 
the Supreme Soviet. 

There is no need for us to tell either 
ourselves or anybody else in the world 
that our country is strong. In view of 


both 


demonstrated, of others toward the free 


the intentions, professed and 


world, let us make crystal clear, once 
and for all, that any reduction in our 
strength will be on an ironclad basis 
rather than under circumstances that 
could lead to the grand tragedy either 
of making us bait for the predator or 
of reducing our capability to help our 


free friends. 





U.S.S. Cobbler (Navy photo). 


Navy task forces coordinate planes, ships, and subs to protect America 


HE North American continent is 
an island, and oceans separate us 
from nine-tenths of the world’s 
population. Arcing out from the United 
States are sea lanes to every corner of 
the globe, carrying ninety-nine per cent 
of our total overseas tonnage. These are 
the sinews of our free-world alliances. 
Without them, our allies could not sur 
vive. Without them, our own survival is 
questionable. 
Hitler’s naval commanders knew this. 
The instant World War II exploded, 
his U-boats 


effect, again and again. Only incredible 


struck with devastating 
sacrifice and the law of averages saved 
supply lanes. Trading 


thousands of lives and millions of tons 


our crippled 


of critical merchant shipping for time, 
we frantically assembled antisubmarine 
forces until, by 1945, we were able to 
kill his U-boats faster than he could 
build them. 

The lessons of World War II were 
not lost on the Communists. Scarcely 
was the ink dry on the peace treaties 
before they launched a massive sub 
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marine building program. Before most 
Americans were aware of their duplic 
ity, they had begun to assemble an 
undersea armada which today numbers 
more submarines than all the other 
navies of the world combined. 

Hitler started his 


sixty U-boats. The Soviet Union already 


war with about 
has more than seven times that number, 
and is still building. A majority of these 
are first-rate vessels. They are new. 
They are big. They are fast. They go 
deep and can stay down longer than 
the U-boat commanders of 1942 would 
have thought possible. The now famous 
“snorkel,” perfected by German scien 
tists too late to salvage victory in the 
sattle of the Atlantic, is standard equip- 
ment on Russia’s modern boats, allow- 
ing them to breathe underwater with 
only the tip end of a stovepipe exposed. 

Our Navtius is the forerunner of 
the future submarine. Before long, 
standard Soviet equipment will include 
nuclear power and even deprive us of 
an occasional glimpse of the stovepipe 

Armed only with conventional mines 


‘ 


and torpedoes, such a wolf pack could 
go far toward isolating us tomosrow 
The Communists have demonstrated 
that they are not unaware of the poten 
tialities of modern rocketry. Today, 
compounding the submarine threat to 
island continent, a new 


our weapon 


is available—the submarine-launched 

guided missile. 
OT a single inch of the 

United 


miles (medium range for a ballistic mis 


square 
States is more than 1,500 
sile) from submarineable water; most of 
our population sits at point-blank range. 
This is why scientific research in the 
“liquid space” of the oceans is so im 
portant and why the United States 
Navy is devoting major efforts in this 
field. 

The nature of the oceans makes that 
a tough job. Most of us think of the 
ocean simply as our highway for billions 
of tons of commerce. It is the ancient 
buffer zone that has insulated us from 
the quarrels of Europe and Asia for 
that down 


centuries. It is assumed 
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below are nothing but dark, silent, 
empty ocean depths. They are dark, 
all right, but if you think for a minute 
the depths of the seas are empty or 
silent, any antisubmarine sailor can tell 
you you are in for a big surprise. 

Unfortunately, the quarry has much 
in his favor. He can hide in any corner 
of the trackless oceans, hundreds of feet 
below the surface. “ocating him is not 
even as simple as finding a needle in a 
haystack. The haystack itself is our 
enemy. 


Hidden 


oceans lies a murky morass of discon 


beneath the surface of the 
tinuities difficult for the casual observer 
to appreciate. Populating it is a confus 
ing family of flora and fauna ranging 
from microscopic organisms to giant 
Most 


noise racketing around through the 


whales. incredible of all is the 


undersea jungle: snapping shrimp, 
booming drumfish, moaning whales, 
and dozens of others, all sounding like 
submarines. 

Gouged into the ocean floor are can- 
yons miles deep. Mountain peaks sur- 
rise to within 


passing the Rockies 


fathoms of the surface. Craters and 
ridges wrinkle and distort the ocean bot- 
tom. Sea water itself attenuates sound 
severely, blunting our primary means of 
detection. 

This is the submarine’s medium, a 
veritable jungle of which we know 
woefully little. Uncharted pinnacles 
from the ocean floor block our sonars, 
and can look, act, and sound like sub- 
marines when conditions are bad. Un 
charted anomalies in the earth’s mag- 
netic field cry “wolf” to our magnetic 


detection equipment. 


, *nnnagteg NS in sea-water tempera- 


ture, salinity, and density bend and 


deflect our sonar beams. A sharp temper 
ature gradient, called a “layer,” bounces 
back our sonar transmission as effec 
tively as a tin roof. Weird underwater 
sound ducts caused by these same tem- 
perature discontinuities can echo a mer 
chant freighter miles away, and mask a 
submarine under our very noses. 

While we can measure and compen 
sate to some extent for these variations 
in a given area, an hour later or a mile 
be entirely different. 


away, they may 


These phenomena are the submarine’s 
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best friends. We have not yet learned 
enough of the oceans to turn them to 
our advantage. 

To one schooled in the notion of 
“silent, empty ocean depths” the in- 
cessant noise emanating from the in 
habitants of the teeming undersea 
jungle is incredible. The dozens of 
chattering undersea creatures seem to 
conspire not only to sound like sub 
marines but to act like them. Little fish 
form schools to deceive us; giant whales 
don’t have to. Both have been known to 
behave more like a submarine than a 
submarine. 

The Navy must be able to keep close 
millions of miles of 


tabs on square 


a ocean. Not only 


< 


must 
it know precisely where 
sub 


S every unfriendly 


marine is, and what he 
is doing at any hour of 
~ - 

Sa e— the day or night—it 
must also make sure that the enemy 
knows the Navy knows where he is and 
what he is doing. Even more important, 
he must know that the Navy is able to 
counter instantly any hostile move he 
makes. 

Americans have shown great faith in 
the Big Bomb. The U. S. Navy does 
have an atomic antisubmarine bomb 
which it can use under certain circum- 
stances, but this is certainly not the 
whole answer to the problem. In the 
first place we can’t just vaporize a sub 
marine going about his business on the 
high seas because we suspect that he may 
United 


International freedom of the seas is one 


be able to harm the States. 
of our most fundamental policies. Right 
up to the instant a hostile submarine 
starts shooting, the high seas belong to 
him just as much as any one else. 
What is more to the point—he cannot 
even be scared with an atomic bomb if 


he cannot be found. It certainly won't 
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slow him down much if 


think 


demolish only a whale 


our torces 


they have him zeroed in and 
Here, then, are two of the most seri 
ous problems in antisubmarine war- 


fare: initial detection and identification. 
These problems, added to accurate lo 
calization and the ultimate ability to de 
stroy a submarine if necessary, create a 
formidable task. 
Keenly aware of the ever-increasing 
complexity of the modern submarine 
threat, the Commander in Chief of the 
Atlantic Fleet, at the direction of the 
Chief of Naval Operations, has organ 
ized three special task groups to accel 
erate the Navy’s program by finding 
means of combating this 


These Anti 


submarine Defense Groups Alfa, Brave 


wavs and 


threat at sea groups are 
and Charlie. Each has the common ob 
jective of improving the state of Anti 
submarine warfare readiness. However, 
their specific objectives differ slightly 
Alfa concerns itself with an across-the- 
board development of antisubmarine 
warfare tactics, doctrine, and operating 
procedures; $ravo concentrates on im- 


proved antisubmarine carrier group 
operations; and Charlie specializes in 


improved convoy escort operations. 


HE first of these groups to be estab 
lished was Task Group Alfa which 
April 1958. The 


efforts and progress of this task group 


came into being in 
are typical of the Navy's approach to 
operational aspects of the antisubma 
rine-warfare problem 

The hub of Task Group Alfa is the 
U.S.S which 


RANDOLPH serves as a 


mobile command and communication 


center, a fast-moving air base, and a 


> 


logistic depot. Embarked in the Ran 
DOLPH is a squadron of twin-engined 
Grumman S$2F Tracker aircraft (Car 
rier Antisubmarine Squadron 36), a 
helicopter squadron equipped with Si 
korsky HSS-1 helicopters ( Helicopter 
Squadron 7), and a detachment of four 
single-engined AD5W’s 

Operating from ashore are P2V Nep 
tune aircraft attached to Patrol Squad 
ron 8. These provide long-range air 
patrols. A destroyer squadron (Desron 
28) provides the staying power of sur 
face attack units. Task Group Alfa 


also operates two antisubmarine sub 
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marines, the U.S.S. CopBLer (see photo 
on page 862) and CuBeEra. 

This group differs from the usual 
antisubmarine group in several ways. 
It has a greater variety of units; its units 
are kept together on a semipermanent 
basis; and it devotes its efforts exclu 
sively to antisubmarine warfare. 

For reasons of economy and opera 
tional flexibility the Navy for many 
years was reluctant to specialize its 
forces and concentrate all efforts on a 


Task 


Group Alfa, but the gravity of the anti- 


single problem as is done in 


submarine-warfare problem dictated 
unusual measures. These measures have 
paid off. The singleness of mission and 
relative permanency of forces enjoyed 
by Task Group Alfa have proved to 
be substantial factors in achieving prog 
ress. They have permitted the group 
to concentrate the effort and attention 
required to depart from established 
doctrine and to project concepts into the 
future. 

The official objective of Task Group 
Alfa is “to accelerate the development 
of antisubmarine-warfare tactics, doc 


trine, and equipinent in order to im 


prove antisubmarine-warfare readiness.” 


This objective was too broad to per 
mit direct translation into operations. 
It was therefore broken down into three 
major missions—team development, tac 
tical development, and equipment im 


provement. 


NITIAL efforts in team development 
were concentrated on bringing as 


signed forces up to a high level of indi- 
: I i 


An HSS-1 helicopter on antisubmarine duty takes off from carrier 


vidual competence. In addition to basic 
and intertype training it was necessary to 
determine the best utilization of the 
augmented units, the patrol aircraft, 
the antisubmarine submarines, and the 
ADs5W aircraft. Permanent assignment 
of these units made it possible to inte 
grate them thoroughly with units of the 
standard antisubmarine carrier group 
and to weld the whole into an enthusi 
astic, highly coordinated team. 

Task Group Alfa also has investi 
gated the capabilities of the nuclear 
submarine and the antisubmarine-war 
fare airship. The nuclear submarine has 
been found to have great potential for 
antisubmarine wartare, and the anti 
submarine airship also appears to have 
potential but probably for more spe 


cific application in special situations. 


When the task group goes to 
sea the U.S.S. Ranpoipu be- f 


comes the approximate center of a 
an operating area one hundred 
miles on a side, known affection 
ately as “Alfa U.” This area is di 
vided by two diagonals into four areas 


North, East, 


“classrooms.” Instead 


known informally as the 
South, and West 
of being satisfied with one set of opera 
uons at a time, the task group conducts 
four different types of exercises simul- 
taneously, one in each of these “class- 
rooms.” 

On any given day the northern class 
room may contain destroyers and car 
rier-based aircraft exercising in coordi 
nated operations. In the east, destroyers, 
helicopters, and a target submarine may 


be working on coordinated hold-down 
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tactics. In the southern area, carrier- 
based aircraft may be assigned to prac- 
tice intersquadron localization tactics. 
In the western sector, coordination 
exercises may be conducted, utilizing a 
patrol plane and an antisubmarine. 
Each of 


simultaneously and for varying lengths 


these exercises is going on 
of time. 

At frequent intervals the entire task 
group is joined together for extended 
a 24-hour 


full-scale exercises such as 


hold-down or a 12- to 24-hour opposed 
transit during which all forces are em 


The 


length of the exercises is varied in order 


ployed in a coordinated effort. 


to bring more units, equipment oper- 


personnel into 


ators, and supervisory 
play. 

Antisubmarine warfare is a 24-hour 
a-day, 7-day-week job. Each unit 
must be able to function as ef 
tectively at midnight as at noon 

To accomplish this, Task Group 


- Alfa has 


“3-team concept.” 


concentrated on the 
3; 

The commanding officer of any unit 
is, Of course, incapabl ot actually super 
vising and controlling the operations of 
his unit continuously and must have 
trained personnel to carry on when he 
is of necessity required to rest. The 
3-team concept has been successful in 
creating a group that has not only skill 
but staying power. Task Group Alfa 
can operate continuously at “full bore” 
when necessary. 

The objective has been to train all 
units to work together. Although each 
unit has some capability that no other 
no individual 


unit possesses, there ar 


stars on the team. It has been found 


that only under the favorable 


most 
conditions can any unit by itself 
localize, and kill the 


target. Therefore, Task Group Alfa has 


one 


detec a classify, 


had to learn to use the strength of one 

unit to compensate for the weakness of 

the other. 
Alfa’s 


tactical development. Specific details on 


basic objective, however, is 


the accomplishment of Task Group 
Alfa in this area cannot be given for 


obvious reasons. In general, it is a 
matter of getting the most that can be 
gotten from the tools available. Just as 
in fighter-plane tactics, quick reaction 


assumes prime importance in ASW— 





getting the right forces to the right 
place at the right time. 

By spreading out, by closing in prop- 
erly at the right time, and by using the 
right weapon, the group has developed 
the ability to find and hold a submarine 
with the equipment it has. 

This requires the most complex tac 
tics of all warfare. It involves three 
dimensions—hunting from the air, from 
the surface, and from below the surface. 
Against one submarine five vehicles are 
used—long-range patrol planes, carrier- 
based search planes, helicopters, surface 
ships, and submarines. 

For example, a visual contact is made 
by aircraft—perhaps one of the Nep 
tunes of VP-8. The pilot reports the 
sighting and commences tactics which 
sonobuoys and 


(MAD). 


Promptly, carrier-based S2F Trackers 


include the use of 


magnetic anomaly detection 
are launched for the area, helicopters 
are sent in to get their dipping sonar 
gear into the water, and destroyers are 
dispatched to help strengthen the con 


tact. 


HE P2V can get to the contact fast, 

and this is important. The slower 
S2F has detection advantages over the 
P2V because it can fly lower and make 
tighter turns. The helicopter has the 
advantage of hovering and lowering a 
ball, 


quickly to shift search areas. 


sonar and it can move rather 


Yet the contact is never really solid 
until the destroyer arrives on the scene 
with its superior sonar and staying 
power. The submarine’s advantage as a 
hunter derives from the fact that the 
pursuer is on equal footing with the 
pursued. 
The best 


of the coordinated 


that the effectiveness 
attack 


plained is to compare the units of Task 


way 


can be ex 


Group Alfa to five slices of a pie. As 


sume that each unit has an inherent 
value of one. Working singly, the five 
arms of the group would have a total 
value of five. But when the best of each 
are fused together, and the gaps of one 
are filled with the strengths of another 
by juggling the slices of the pie, a capa 
bility is achieved that is no longer an 
arithmetical total. This total is consid- 
erably greater than the sum of the parts. 


Task Group Alfa’s flexibility has been 


developed to the point of tailoring tac 


tics to fit environmental conditions. 
This has generated a strong interest 
and effort to learn more about these 
conditions and ways in which they can 
be exploited. There is a need for greaily 
increased basic oceanographic research. 
This not only can bring gains in anti 
submarine warfare capability but also 
will bring long-range economic gains 
as we learn to exploit the manifold 
resources of our millions of square miles 
of ocean. 


Task Group Alfa 


effort to obtain the best available equip 
jul} 


has made every 
ment for it’s various vehicles. In many 
cases existing types ol equipment had to 
be modified in order to fit them for 
ASW needs. An example which can be 
cited is the adaptation of a photographi 
flare pod, originally designed for jet 
reconnaissance aircralt, tor use in the 
Tracker and Neptune ASW aircraft. 

More critical are those needs which 
Task Group Alfa cannot meet by means 
of hard work and ingenuity. Ten needs 
for antisubmarine defense are: 

1. Burglar alarms—warning systems 
that will indicate the presence and lo 
cations of submarines in deep ocean 
areas, in the moving areas around con 
voys or task forces, and in special areas 
not covered by the other systems. 

2. Identification systems that will en 
sure that when our 


warning system 


flashes it has been triggered by an 
enemy submarine, that there is in fact 
a burglar and not a stray cat (fish). 
3. A prediction system, similar to 


existing weather prediction systems, for 


ASW planes line up on flight deck of U.S.S. RANboLPHu 


forecasting sound-propagation condi 


tions at and below the surtace over wide 
areas. 
4. Central stations and prowl squads, 


ASW 


hension of 


mobile forces, to ensure appre 


submarines located by the 


warning sy stems 


s. Certain detection of any subm 


rine which exposes any part of its 


above the surtace. 


ASW vebick 


6. Provision in each 
the capability ot hnding, recognizing, 


and destroying submarines. 


7. Discovery and utilization of phe 


nomena, other than sound, for locatior 


of submerged submarines 


8. Weapons with range and accuracy 


equal to the detection ability of ous 


equipments, so that a submarine found 


can be a submarine destroyed. 


g. Forces sufficient to accomplish the 
mission, An increase in the capability 
and equipment wv il] 


ofr our vehicles 


result in proportional decrease in the 
forces required. 
10. Programs to meet these require 


ments should be established along twe 


parallel lines: an interim program to 
improve present equipments to counte! 
the immediate threat, and a long-range 
program of research and development 
to counter the future threat 


ene ING these needs will not be 


easy. Each represents a compicx oO 


difficult interlocking problems. The s« 


lutions will depend on many things, 


and the most important of these is 


the understanding and support of th 
American people 
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The Government of Space 


The American ideal of universal peace through freedom under world 


law should now be extended to let mankind recover a measure of 


control over human destiny as ut progresses into the realm of space 


NDER the vigorous leadership of 
the American Bar 
during the past year, its primary 


Association 


goal of world peace through world law 
has moved appreciably nearer to at 
tainment. According to a public opinion 
poll of the association’s members, three 
quarters of them endorsed the objective 
while a majority considered it attain 
able. 

The reasonableness of this conviction 
became apparent at a space-law forum 
March 12, 
1959, when one panel member outlined 


conducted in Detroit on 
a course of action through which gov 
ernment in space might be attained 
through the United Nations. 

This space-law forum brought to 
gether representatives of the Michigan 
Bar, the American Rocket Society, and 
the Institute of Aeronautical Sciences. 
As the logical first step in their dis- 
cussion of the legal aspects of 
space exploration, panel mem- 
bers undertook to demolish lan- 
guage 
understanding by defining the 


and other barriers to 
terms of their several specialities 
and stressing their primary functions. 
For example, a rocket was defined as 
a space vehicle capable of transport 
without dependence upon aerodynamic 
forces. A satellite was defined as a body 
in orbit which conforms to the laws 
governing planetary action without de- 
pendence upon external or internal 
forces. By drawing these distinctions 
between aircraft and space craft the 
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force are 
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definitions clarified some of the princi 
ples underlying government in space 

For example, the definition of space 
vehicles excluded aircraft, including 
high-altitude vehicles circling a planet 
under low power, from the category of 
space vehicles. Similarly,’since interna 
tional civil aviation conventions now in 
space 


confined to aircraft, 


vehicles such as rockets, missiles, and 


satellites were held to be ex 
cluded from such conventions. 

This functional approach 

served to point up the extent to 

which technological capabilities 

had outrun the existing system 

of international law without the fact 

having gained public recognition. In 

deed, just previous to the forum the 

East Berlin radio had protested the 

launching into earthly orbit of the 

American space vehicle, Discoverer I, 

without prior consent of the countries 
over whose territories it must pass. 

Yet, while the term “air space” had 

never been defined, international civil 


aviation conventions do not apply to 
space devoid of air. 

This raised the question as to just 
who should 
Should control be vested in the national 


control space vehicles. 
state subjacent to the craft’s flight path 
at some prescribed instant? If not, 
should it reside in the state of the craft's 
nationality or flag in analogy with the 
law governing ships on the high seas? 
If neither, should such jurisdiction be 
vested in an international space author- 
ity? 

The opinion was offered by a legal 
member of the panel that only a minor- 
ity of experts of his profession would 
favor projecting territorial sovereignty 
outward into space. Since few if any 
states were capable of exercising coer 
cive power in that medium, such exten 


sion would prove unworkable. 


T was stated further that most writers 

held the opinion that some sort of 
altitude boundary should be imposed on 
the air space wherein international 
civil aviation conventions would apply 
Above this boundary, all space should 
be considered free to the use of all. 

It was recalled to mind that the rule 
of sovereignty in the air space had been 
adopted for the purpose of protecting 
property, 


upon the territorial domain of the sig 


land, and persons situated 
natory powers from harm or injury by 
falling opjects. 

However, true satellites do not con 


stitute a drop hazard in the sense of a 
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conventionally elevated object, and the 
same applies with even greater force to 
craft velocities. 
Hence the right to protect itself pres 


traveling at escape 
ently guaranteed a state by Article 51 
of the U.N. Charter should continue 
to apply to aircraft but should not be 
extended to space vehicles. 
Accordingly, it was argued, all craft 
engaged in orbital or superorbital tra 
jectories must be exempt from jurisdic 
tion by sovereign national states regard 
less of altitude. Indeed, the notion of 
altitude as a jurisdictional determinant 
should be abandoned in favor of tra- 


jectory. 


RAJECTORY is a precise mathe 

matical function which describes and 
predicts the behavior of craft over an in- 
terval of time. It constitutes an ideal reg- 
ulatory yardstick. Accordingly, interna- 
tional civil aviation conventions should 
be amended so as to become inapplica 
ble to craft which, irrespective of func 
tional definition and distance from the 
earth, describe orbital, escape, and inter 
planetary approach trajectories. 

In other words, a proposal was ad- 
vanced for classifying space vehicles 
not by where they might be located 
but by what they might be doing. 

Moreover, it was declared to be not 
enough merely to exempt craft engag 
ing in the above trajectories from the 
jurisdiction of subjacent states. If the 
policing of offending vehicles were to 
be left to individual states, chaos must 
result. Cosmic warfare might well be 
precipitated by recognition of national 
claims to jurisdiction over nonterritorial 
bodies which, under the law of nations, 
might be predicated upon discovery or 
occupation by state expeditions. 

Accordingly, it was proposed that all 
craft while describing either of the three 
trajectories, orbital, escape, or inter- 
planetary approach, be subjected to the 
exclusive jurisdiction of an international 
space authority in whose flag and 
agency they should be deemed invested. 

Such an authority, it was believed, 
would assert its jurisdiction through a 
global detection, tracking, and policing 
network possessing a summary capa- 
bility. In light of the accelerating prog 
ress in the art of ballistic missile warn 


ing systems and antimissile defenses, it 
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was predicted that such a network 
could become operational by the time 
manned space-platforms and interplane 
tary expeditions become a reality. 

It was anticipated that the interna- 
tional space authority would adopt a 
code which would cover problems of 
licensing satellite orbits, setting up oper- 


ating standards for material, equipment, 


training qualification and proficiency, 


identification signals, allocation of sig 
nal carrier frequencies, and so forth. 

Ultimately the code would cover 
crimes and criminal procedures as well 
as the redress of civil wrongs aboard 
space craft and nonterrestial bodies, but 
such details could be taken up concur 
rently with technical progress. 

The proposed rule for exemption of 
orbital and superorbital craft from con 
trol by subjacent states was thought to 
provide a convenient bridge between 
those who might object to any sacrifice 
of national sovereignty to a supra 

national body and those 

who recognize the ne 

cessity for establishing 

effective regulation be 

fore vested interests can 

be acquired. The rule 
requires no sacrifice of rights already 
acquired but provides a means for 
regulating a medium of communication 
newly opened to public use. 

Although the problem of regulating 
activities in space is entwined with that 
of arms limitation, it was thought that 
nothing was to be gained and much was 
to be lost by treating these two as one. 
Limitation of armament under interna 
tional conventions would have to come 
through the arduous channels of diplo 
matic negotiation which, involving as it 
must the right to self-defense guaran 


the U.N. 


Charter, might require a long time 


teed under Article 51 of 


While the forum considered alternate 





“By the dawn of the year 1960 
the technological revolution 
begun at Kitty Hawk in 1903 
had advanced to the point 
where the United States stood 
to gain more than it could lose 
through a return to its tradi 
tional military posture and 
strategy.” 





roads to the goal of regulating activities 
in space, the prevailing viewpoint was 
that only an international space author 
ity under the United Nations appeared 
practical. It was submitted that the sug- 
gested criteria and the plan based 
thereon supported a workable jurisdic 
tional reference system into which space 
laws of the future could be integrated. 
Moreover, the proposed rule for the 
exemption of orbital and superorbital 
craft from control by subjacent states 
provided a jurisdictional touchstone 
from which to proceed to the question 
of regulation in space independent of 
the problem of limitation of armaments. 
It was anticipated that there would 
be an executive directorate unhampered 
by the veto power of any state which 
would be granted authority to promul 
gate its own regulations, subject, of 
course, to the usual limitations, for con 
trol of activities in space and admin 
istration of celestial territories and 
given the means for enforcing its regu 
lations through its own worldwide 
monitoring and policing system. 
Provision would be made for com 
pulsory submission of legal disputes to 
the International Court of Justice or to 
a court especially created for the pur 
pose with the right of appeal to the 


Court of International Justice. 


NFORCEMENT would follow the 


4 usual pattern, including the licens 


f 


ing of space craft, the monitoring of 
their activities in space, and the dete 
tion, classification, and disposition of un 
licensed craft. The space authority could 
report the presence of unlicensed space 
craft to the governments of endangered 
Should 


with the menace, they could delegate 


states these not wish to deal 
the right to dispose of them to the space 
authority. 

The representative ol the State Bar of 
Michigan at the forum expressed his 
opinion that such an international au 
thority could be brought about through 
the United Nations. The avowed bipar 
tisan policy of the United States is to 
seck international agreement through 
the agency of the U.N. for the peaceful 
utilization of space for the benefit ol 
all nations. 

If one can judge by the text of pro 


resolutions introduced in the 


posed 
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General Assembly by Soviet Russia, the 
Reds appeared to be in accord with 
that ultimate goal. 

The speaker pointed out that in 1958, 
on the initiative of the United States, a 
resolution had been passed in the Gen- 
eral Assembly calling for the establish 
ment of an ad hoc committee on the 
peaceful uses of outer space. In the 
event that the General Assembly were to 
elect to refer the question of a space 
authority to the Security Council on the 
ground that there appeared to be a 
threat to peace in the present unregu- 
lated condition of space, and, should the 
Security Council fail to act, the General 
Assembly could declare by resolution 
that it would assume jurisdiction over 
the creation and maintenance of a 
United Nations space authority, thus 
avoiding a possible veto in the Security 
Council. 

However, legal technicalities aside, 
the American Bar Association’s funda 
mental approach to the legal aspects of 
the exploration of space commends itself 
to a rational mind. In place of some 
major pronouncement released at the 
summit, we have a grassroots meeting 
of the minds on fundamental principles. 

Circulated at the moment when sov 
ereign nations were meeting to form- 
ulate conventions designed to govern 
peaceful exploration in Antarctica, this 
not only provides a bridge into space 
but suggests a footpath leading back to 
the more pressing and much more 
complex problems of government on 


earth. 


INCE international civil aviation con- 
' ventions already project the jurisdic- 
tion of sovereign states into the air space, 
to the end that they may protect persons 
and property from damage by falling 
objects, it is logical to extend into the 
air space the principles of international 
law already embodied in the rules of 
war governing the uses of military 
force. 

This would have the effect of re- 
emphasizing the role of military forces 
in the execution of international law, 
and of defining their jurisdictions. It 
would bring shore-based aircraft under 
the authority of armies and seaborne 
aircraft under that of navies. 

By the same token, nationally owned 
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space craft would come under the juris- 
diction of a space arm to be created for 
that purpose and held in readiness sub- 
ject to the orders of the international 
space agency governed in turn by con 
ventions to be agreed upon. 

Indeed, this process ultimately might 
evolve into a comparable international 
vgegg authority exercising ju- 
a risdiction over civil and 
» military uses of the air 

eg space. 
While 


ee 3 


a cursory 


a 


™ glance backward over 
the interlude from Kitty Hawk to Sput 
nik to Polaris may leave a superficial 
impression that Western civilization has 
declined at an accelerating pace com- 
parable with that of the technological 
revolution, a closer look at the inside 
story of the interplay of societal forces 
during this era supports the conviction 
that we are participating in a process of 
evolution and creation. 
Given wise direction this can lead to 
a higher civilization as measured in 
terms of individual liberty. Given a 
leadership among American industrial 
ists such as that evidenced by the Amer 
Bar 


ideal of world peace through world 


ican Association, the American 
freedom under world law becomes an 
attainable objective. 

The objective came into sharp per- 
spective about Christmastime in 1959 
Eisenhower returned 


when President 


from his r11-nation, 2-continent tour 
lifted up by his discovery of a deep 
seated hunger for “peace in freedom.” 
With an intuition born of his American 
heritage, he had put an unerring finger 
on man’s highest aspirations when he 
had spoken of the day “when there can 
be peaceful partnership, communica- 
tion, interchange of goods between all 
nations.” Moreover he had paved the 
way for decisive action at the summit. 

It was none too soon, for a new 
menace had arisen to threaten the lines 


Western 


World upon which it depended for its 


of communication of the 


commerce, industry, culture, and lib 
erty. The Eastern world, less dependent 
upon shipping for its autarchic way of 
life, could exploit the mobility and se 
curity which enabled the Polaris system 
to pinpoint conventional or nuclear 


weapons on selected military targets 


without unnecessarily endangering cl- 
vilian populations, by concentrating nu- 
clear-powered submarines on Western 
merchant convoys. 

The classic hunter-killer tactics which 
had downed diesel-powered submarines 
promised to prove less effective against 
The hunter 


had become less certain of locating the 


their nuclear successors. 
target for the killer; indeed, the only 
certain way of fixing its position ap- 
peared to be through the dubious tactic 
of waiting for it to attack. This new 
threat to the communications 


which the whole world depended for 


upon 


access to its sources of sustenance called 


for decisive action. 


HE psychological moment had ar- 

rived to issue a proclamation inviting 
all like-minded peoples to join with us 
in the establishment of a rule of just and 
equal world law. At the same moment 
the United States must publicly re- 
nounce the use of armed forces against 
noncombatants except in the event of a 
breach of this basic tenet of civilized 
society, in which case the United States 
would retaliate in kind. 

3y the dawn of the year 1960, the 
technological revolution begun at Kitty 
Hawk in had 


point where the United States stood to 


1902 advanced to the 
gain more than it could lose through 
a return to its traditional military pos- 
ture and strategy. 

While this did not relieve the armed 
forces of their responsibility for swift 
retaliation against unlimited warfare it 
did restore to limited warfare the prece 
dence it had enjoyed throughout Amer- 
ican history. At the same time it set the 
stage for the extension to new tech 
nological developments the principles 
of international law upon which West- 
ern civilization had stood. 

Meanwhile, 
had produced in the summit meeting 


diplomatic negotiation 
scheduled for 1960 an ideal forum be- 
fore which the United States could ex- 
ploit the initiative it alone possessed. 
The nation which had spread the idea 
of liberty throughout the world could 
now fulfill its manifest potential by 
offering mankind an opportunity to re- 
cover a measure of control over human 
destiny as it progresses into the realm 


of space. 
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New Land and Sea Weapons 


The 115-mm. boosted-rocket XM70 automatic field-artillery piece, above, is now being tested by the Marines. It weighs 
only 3,000 pounds and can deliver 6 rounds in 2.5 seconds (Marine Corps photo). The Navy's new Astor torpedo, below, 
can destroy submarines as well as surface vessels from greater distances than any other operational torpedo (Navy photo). 
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Will the ‘Tank Survive? 


To live on the atomic battlefield our future tank must be a light, 


fast, armored vehicle with externally mounted gun and a new form 


of motive power so it can apply the principle of “fluidity of force” 


AS the tank a future—or is it 

finished? Can it still play any 

important part in the military 
field, and if so, what kind of part and 
what kind of tank? 

Time after time during the past 
forty years the highest defense authori- 
ties have announced that the tank is 
dead or dying. Each time it has risen 
from the grave to which they had con- 
signed it—and they have been caught 
napping. 

Here are five examples of such death 
sentences, recorded in my files. In 1928, 
when the world’s first experimental 
armored force was disbanded by the 
British War Office after two years’ trial, 
an official spokesman declared to the 
press that “tanks are no longer a men 


” 


ace.” In 1932 General Edmonds, the 


head of the Historical Section of the 
Committee of Imperial Defence, confi- 
dently assured me in a letter that: “Any 
tank which shows its nose in the open 
.. The 


wars you and Fuller imagine are past.” 


... will be knocked out at once. . 


N 1934 the British Secretary of State 

for War, Mr. Duff Cooper, predicted 
that in a few years’ time “the most 
heavily armored tanks” would be as 
vulnerable to the new antitank weapons 
as “an old wooden caravan.” A year 
later the Germans, disregarding his 
warning, formed their first three Panzer 
divisions, and five years after that the 
defenses of the West were overrun by 


the tank drive that Guderian led. 
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The sweeping victory of these ar- 
mored forces momentarily opened the 
eyes of Britain’s leaders to the practical 
value of the new theory that had been 
conceived there but neglected by them. 
They belatedly began to build armored 
divisions like the Germans. A similar 
effect was produced on America’s lead- 
ers. 

Even so, the cry that the tank was in 
decline arose afresh whenever 
tanks met a temporary check. 
The cry became particularly 
strong after the campaign in 
Sicily and Southern Italy, when 
the mountainous country nor 
mally cramped armored mobility. That 
affected the preview of its potentialities 
in the 1944 invasion of France. Church 
ill had one of his periodical reactions 
and in February declared, “We have too 
much armor—tanks are finished.” 

His doubts were fanned by his official 
advisers. The Chief of the Imperial 
General Staff, Field Marshal Sir Alan 
Brooke, addressed a conference of Brit- 
ish and American generals and there 
sounded a keynote that warfare was 
“back to 1918,” and the lightning drives 


of 1940 were no longer possible. The 


U. S. high command was affected by 
this slow-motion view. 

Yet a few months later, the American 
and British armored forces, breaking 
out from the Normandy bridgehead, 
drove swiftly forward to within close 
reach of Germany, unchecked by the 
enemy. Unfortunately they were then 
halted by shortage of fuel supplies, due 
to lack of administrative preparedness 
to exploit the great opportunity. If there 
had been more foresight on the top 
level, the war would have ended that 
year. 

Five years after the war, many top 
level soldiers in America and Britain 
were talking in just the same manner as 
before. On the eve of the Communist 
invasion of South Korea in 1950, 
the U 


voiced such views in predicting 


S. Secretary of the Army 


that “tank warfare as we have 
known it will soon be obsolete.” 
But immediately afterward the 
defense of South Korea crumpled under 
the impact of a small number of ob 
solescent tanks, 
Now, a decade later, another wave 
of disparagement has arisen—inspired 
that the antitank 


belief new 


missiles have “sounded the 


knell of the tank.” This belief 


is at least dubious and could be very 


by the 
guided 


death 


precarious for any army which discards 
tanks to fight the enemy’s tanks in 
favor of guided missiles, either manu 
ally controlled or guided to the target 


“oe ° ” 
by a “homing” system. 
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These missiles are bulky and heavy 
compared with the shells fired by a 
tank, thus limiting the amount of ready 
ammunition that can be carried, while 
the “homing” kind are liable to inter 
ference and electronic countermeasures. 
Guided missiles are slow in response 
and flight compared with the gun in a 
tank, thus giving the attacker who has 
a large number of tanks more chance of 
swamping a defense which relies on 
missiles to stop them. 

The low speed of response and flight 
allows the enemy tanks sufficient 
time to move into cover before 
behind a 


hayrick, 
\ tank that is 


the missile arrives 


tree, hedge, house, 


mound, or slope 


tion has only to reverse a few yards to get 
, | 

under cover and become invulnerable. 

slowness of 


Moreover, the relative 


response by the missile gives the tank 
a good chance of knocking out the 
launcher before it can shoot. The tech- 
nique of tank gunnery has developed 
immensely since 1945 in its combination 
of speed and prec ision—so much so that 
it amounts to a new technical “break 
through.” 

This striking development in tank 
gunnery is a fresh reenforcement of the 
inherent value of tanks compared with 
other arms. The basic factors and most 
distinctive features in tank operations 
are speed and flexibility. These twin 
qualities are of more fundamental im 
portance that the armor of the tank. 
They give its armament, which is not 
in itself unique, a unique quality in 


action. 


HESE twin qualities remain essen- 
tial and have even gained in impor 
tance with the coming of nuclear weap 


ons. For the strategic problems of the 
present time, in a world that lies under 
the shadow of the catastrophic nuclear 
cloud, depend more than ever on the 
time factor throughout the whole rang« 
of risks from a miner “brush-fire” out 
break or sudden local pounce upward 
to all-out war. 

At every stage, and every level of 
command, the prospects depend on 
alertness, immediate readiness for action, 
maneuverability in switching forces, and 


rapidity of intervention. 


May-June 1960 


= - . ‘ : . 
fring from a “hull-down” posi ee satenciaicslellll 


a combination of 


Such 


essential not only for military success 


qualities 1S 


but, above all, for averting the fatal 
spread of a local outbreak into a world 
conflagration. 

The development of thermonuclear 
weapons has gone far to annul the 
prospects of success in all-out war, be- 
cause that kind of war is so likely to 
result in mutual annihilation. So the 
likelihood of another “great” war has 
greatly diminished. But the possibilities 
of “limited war” have not diminished 

to the same extent and even have 
been increased. 

Thus an aggressive power is 
able to exploit a choice of strate 
gic techniques, different in pat 
make 
caus- 

j 


siac = 


tern but all planned to 


headway for the aggressor while 
ing hesitancy on the other 
especially in taking the fateful decision 
with nuclear 


to order counteraction 


weapons. Such aggressive moves might 
be made at a carefully limited pace— 
by a gradual process of encroachments. 

Alternatively, they might be made at 
a swift pace but to a limited depth 
sudden pounces quickly completed and 
as quickly followed up by a conciliatory 
offer to negotiate. They might also take 
the form of stirring up or exploiting 
internal revolt in another country and 
then infiltrating or parachuting rein 
forcements of “volunteers.” 

Although internal outbreaks call 
mainly for infantry to restrict and sup 
press them, mobile armored troops can 
do much both to damp and disperse 
them. In meeting more direct aggression 
they form the most effective answer to 
a sudden pounce. Moreover, if such lim 
ited aggression should spread and de 


velop into nuclear war, an armored 





“A force operating in a dis 
persed swarm of small battle 
groups, under radio 
can have multiple effect with 
out ever offering a concentrated 


control, 


target to air attack or a nuclear 
burst. 
not 


{4 swarm of hornets do 
they attack 
from all directions simultane 
ously. Their practice demon 
strates the meaning of ‘multi 
ple effect'—the guiding idea 
for tactics of controlled dis 
persion.” 


concentrate 





force has a much better chance of sur 


vival and of movement than intantry. 

Armored forces, however, need to be 
remodeled on a more flexible and less 
vulnerable pattern. That is essential, 
because the threat of nuclear bombing 
or missile bombardment will be a con 
stant shadow. It also is essential to avoid 
being disrupted or paralyzed by non 
nuclear air and missile attack. Every 
vehicle in an armored force ought to 
have cross-country mobility and sufh 
cient protective armor to keep out bul 
lets and splinters from shells and bombs 


The 


torce of men who can fight on foot is a 


incorporation in an armored 
tactical necessity for ferreting out enemy 


troops who are under cover behind 


obstacles, and for various defensive 
tasks. But it is a basic error of organi 
Zation if the 


proportion of infantry 


exceeds the proportion that fights 
mounted, manning armored fighting ve 
hicles and self-propelled guns. “Ar 
mored fighting men” ought to be pre 
ponderant in an armored force if it is 
to justify its and fulfill its 


name pur 


pose. 


OR tactical efficiency the “mounted 
intantry” element of the force needs 
to have a cross-country mobility closely 
equivalent to that of the armored fight 
ing element. This condition can be met 
only if the whole of the infantry ele 
ment is carried in armored personnel 
carriers. Otherwise it will not be able 
to accompany the tanks closely enough 
to clear defended 


for prompt action 


obstacles which block the tanks. 
There is abundant experience to show 
that the quicker these “foot fighters” 
can intervene the fewer will be needed 
\ company ot armored infantry coming 
into action immediately they are needed 
brush away that a 


might resistance 


whole battalion of ordinary motorized 
infantry, brought up later, could not 
overcome when the obstacle has been 
reinforced. Time is decisive in war, 
especially in quenching a local threat 
before it spreads into a general con 
flagration. 

There also must be a drastic reduc 
tion in vehicles and supply requirements 
in order to attain adequate mobility 
lo that end armored troops ought to 


apply the principle that Sherman prac 
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ticed a century ago and by which he 
revived mobility in the later stages of 
the Civil War prior to his advance 
through Georgia and the Carolinas. 

Modern mobile forces likewise must 
learn how to “slim”—to reduce their 
military “fat” in order to increase their 
mobility and endurance. They ought to 
be capable of self-contained operation 
for several days, or even weeks, instead 
of being tied to vulnerable lines of 
supply. 

Moreover, supply by air needs to be 


employed to the fullest practicable ex- 


tent—and this should become more 
fully possible as the helicopter is im- 
proved or is superseded by new ground- 
hopping vehicles. That would also en- 
able a reduction of the foot-fighting and 
other auxiliary elements. 

While much can be gained by organi 
zational progress, it is no less important 
to achieve a new advance in tank de- 
sign. A fresh trend is already develop- 
ing. Successive efforts to mount a bigger 
gun and _ thicker trebled the 
weight of tanks in the course of the last 


armor 


war at the expense of tactical agility 
and strategic mobility. The heavier 
types of tank became, and remain, a 
serious handicap to speed and flexibility 
of maneuver, strategic and tactical. 
The tank of the future will need to 
be fitted with night-driving vision and 
with radar if possible. It should also be 
able to pass safely over a radioactive 
stretch of ground. If such requirements 
were to be combined with a heavy gun 
and heavy over-all armor, the tank 
would become an increasingly clumsy 
monster. The development of the 
guided missile is likely to cut short the 
reign of such monsters, while providing 


a substitute for their role. 


O our primary objective should be 
a lighter tank of greater firepower 
through the development of a new and 
lighter kind of hard-hitting weapon 
and an effective way of mounting the 
main weapon externally instead of in 
the turret. Lighter-weight protection 
should be developed to replace the 
present armor plate, and a new form 
of motive power. We must always be 
seeking a technical break-through to 
achieve a revolutionary change. Mean- 


while, we should strive to reconcile an 
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effective gun-armor combination with 
maneuverability, keeping constantly in 
mind the guiding principle “smaller 
and better.” 

Our goal in tank specification and 
design should be to produce a mecha 
nized David instead of a Goliath. We 
should aim to get a thoroughly effective 
battle tank that is capable of being 
carried by air. That means a weight, 
under present conditions, of not more 

than 22 or 23 tons. 
Moreover, 30 to 40 tons 
is about the maximum 
for effective logistical 
properties under any 
= physical conditions we 
can visualize. 

Beyond the importance of lighter 
tanks, there are also other lines of de- 
velopment leading toward greater mo- 
bility and flexibility. One of these is the 
development of new kinds of obstacle- 
clearing equipment; another, new kinds 
of tank bridging equipment or, better 
still, new flotation devices to make any 
tank capable of swimming rivers with- 
out having to pause more than briefly 
for adjustment and without diminution 
of its fighting efficiency. 

It is also very important to develop 
helicopters or other new forms of direct- 
lift aircraft for supply, except in first- 
line transport. In such transport we 
need vehicles with greater cross-country 
capabilities. A still greater advantage is 
promised through the prospect of air 
flotation—by the fuller development of 
“zero ground pressure” vehicles, capa- 
ble of short grasshopperlike jumps over 
obstacles or of more lengthy tactical 
hops to the scene of action on the 
ground. 

A further need, particularly for an 


army that has to deal with overseas 
emergencies, is for an adequate scale 
of tank-landing ships. It becomes more 
essential for an oceanic power, as the 


prospect of strategic air movement is 





“The basic factors and most 
distinctive features in tank op 
erations are speed and flexi 
bility. These twin qualities are 
of more fundamental impor 
tance than the armor of the 
tank.” 





becoming restricted by the increasing 
unwillingness of continental countries, 
especially in Asia and Africa, to allow 
the use of bases on their territory, or 
even flights over it. 

Changing conditions also call for 
changes in tactics. The offensive and 
counteroffensive success of armored 
forces in World War II was danger- 
ously dependent on freedom from air 
interference. It would be fatal folly to 
forces could, as 


that armored 


they did then, operate in mass and 


dream 


deliver concentrated punches beneath 
an enemy-dominated sky—or in the 
face of nuclear weapons. The “principle 
of concentration” must be interpreted 
and applied in a new and more fluid 
way, with the aid of a new technique 
of “controlled dispersion.” 

Controlled dispersion differs essen 
tially from piecemeal distribution. A 
force operating in a dispersed swarm 
of small battle groups, under radio 
control, can have multiple effect with- 
out ever offering a concentrated target 
to air attack or a nuclear burst. A 
swarm of hornets do not concentrate— 
they attack from all directions simul- 
taneously. Their practice demonstrates 
the meaning of “multiple effect”—the 
guiding idea for tactics of controlled 


dispersion. 


N YW that the development of nuclear 
weapons has led to a situation of 
nuclear stalemate—only breakable 
through mutual suicide—the traditional 
aim of “destroying the enemy’s main 
armed forces” has become obsolete and 
utterly absurd. To pursue such an ab- 
solute aim is the surest way to induce on 
the opposing side a feeling of desperation 
that will produce mutually fatal results. 
Strategically and tactically, the only 
sensible aim now is not the destruction 
but the paralyzation of the enemy’s 
action. In pursuing this aim the cap 
ture or maintenance of positions will 
count for much less than the domina- 
tion of areas—which is best achieved 
by offensive (and counteroffensive) flu 
idity of force. 

Such “fluidity of force” is a principle 
that fits the future, because it is adapted 
to the new conditions, and mobile ar- 
mored forces are particularly well fitted 


to fulfill it. 
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Flexible Air Research 


With screntific investigation now on an equal plane with Air Force 


engineering, exploration of stall-unknown areas of the natural law 


may reveal phenomena of vital umportance to the national defense 


CIENTIFIC research now receives 
greater emphasis and encourage 
ment in the Air Force than ever 
before. Out of the exhaustive reorgani 
Air Research and Devel 
initiated last Oc- 
B. A. Schriever, 


research for the first time emerges on 


zation of the 
opment Command 
tober by Lieut. Gen 
an equal plane with development. While 
blocks 


drawn on the new organization chart, 


some lines and remain to be 


the pattern has become clear enough 
for us to discern some important im 
plications for research. 

As originally set up a little over 


ARDC 


headquarters operating through a far- 


ten years ago, Was a strong 


flung network of centers and center- 


level offices. Under this concept of 


ARDC 


every 


strong central management, 


was responsible for virtually 
phase of operation, as well as for pol 
icy and planning. However, over the 


years, the distance between centers, 
plus the influence of the accelerating 
rate of technological development, led 
gradually to overlapping programs in 


certain critical areas of science. 


ESPITE this, an impressive number 
of successful aeronautical and aero 
space weapon systems came out of 


ARDC’s 


keep the Air Force abreast of military 


centers and laboratories to 
requirements. However, it became ap- 
parent, especially with the quickened 
pace engendered by the launching of 
the first manmade satellite, that ARDC 


May-June 1960 


Brig. Gen. B. G. Holzman 





Holzman Com 
Au Force 


Division, Washington, D. C. 


General 


mander, Research 





would have to be redesigned to achieve 


a more cohesive program, to reduce the 


demands on the time of the com 
mander, and to shorten the period be 
tween the conception of an idea and 
the emergence of a piece of hardware. 

On _ the 
Samuel A, 


ing ARDC, the Air Force appointed 


recommendation of Gen 


Anderson, then command 


a committee of distinguished scientists 


to study the existing structure and 
evaluate possible changes. Another sur- 
vey was undertaken by a 
ARDC staff On 


Schriever’s accession to the com- 


group of 


officers, General 


mand, a staff study was ordered ” 
which led to the plan which 


General Schriever announced 
== 


the = 


at a news conference in 
Pentagon on October 6, 1959 
Briefly, the plan envisioned the con- 
version of ARDC headquarters into a 
long-range planning and policy organ- 
ization, with most of the operating 
authority delegated to four division 
commanders in the field. Accordingly, 
the headquarters is becoming a more 
streamlined structure than it was, with 
a Chief of Staff, Special Staff, and six 
Deputy Chiefs of Staff. The hetero 
geneous laboratories which had hith- 
assigned to center 


erto been com- 


= 
fee ee 


manders on the basis of geography ar 


being evaluated for assignment to ap 
propriate division commanders on the 
basis of 

Of the 


ready in 


mission 


four divisions, one was al 


existence and served as a 


prototype for the others. The Air Force 
Ballistic Missile Division at Inglewood, 


had 


Schriever 


California, been organized by 


General to accomplish the 
rapid and orderly development of the 
Thor, 


missile systems required for 


Atlas, Titan, and Minuteman 
ballistic 
maintenance of America’s deterrent 
strength. BMD will continue to have 
the develop 
Air 


systems. 


prime responsibility tor 


ment and testing of the Force's 


ballistic missile and 


The 


operation was the Wright Air Devel 


space 


second division to come into 


opment Division, at Wright- 


a Patterson Air Force Base, Ohio 


Sees “ WADD will have cognizance 


~ » over the development of future 


aircraft vehicles, including air 


———S— 
craft, aerodynamic missiles, mis 
siles associated with aircraft, and certain 
manned aerospace and supporting sys 
tems. 

Next came the Air Force Command 


and Control Development Division, 
C?D*. This di 
vision, with headquarters at L. G. 
Field, 


develop the complicated communica 


familiarly known as 


Hanscom Massachusetts, will 


tions and electronic control systems 


required for modern aerospace opera 


tions. 





Finally on January 15, 1960, came 
the Air Force Research Division, with 
headquarters in Washington, D. C, 
The first elements phased into AFRD 
were the Air Force Office of Scientific 
Research and ARDC’s European Office 
in Brussels, Belgium. These organiza 
tions have a unique bond in that they 
are the only elements in the Air Force 
which 


tirely by 


support scientific research en 


contract and grant, rather 
than in in-house laboratories. They will 
retain their unique identities and mis- 
sions within the Research Division. 
Other ARDC 
considered for inclusion 
the AFRD 
\eronautical 
Wright-Patterson AFB. Other research 


units may be brought in as the Division 


parts of are being 


orderly into 
complex, including the 


Research Laboratory at 


headquarters becomes strong enough 
to provide the necessary direction and 
The 


technical 


support. Research Division may 


also have supervision over 


specific research projects retained by 
or set up in the development divisions. 


More important than the specific bits 


and pieces entrusted to the Research 


Division is the philosophy of research 


management which has evolved. Es 
sentially, it boils down to the answers 
to three searching questions: 

1. How do you conduct research un 
der a “systems concept” of develop 
ment? 2. How do you make sure that 
the fruits of scientific discovery will 
flow into the developmental channels 
promptly and smoothly? 3. How do 
you achieve a proper balance between 
in-house and contract research? I be 


lieve that AFRD will provide the an 


swers to these questions. 


: inne first requirement for enlight 
ened, progressive research manage 
me, is flexibility. 


ment, it seems to 


This is virtues whereby 
AFOSR Office 


achieved the confidence of the scientific 


one of the 
and the European 
community. We are always ready to 
discuss and, when feasible, approve a 
change of direction or a change of 
emphasis on a project under way. We 
are always ready to augment our sup 
port of a project which has reached a 
significant stage. Flexibility permits us 
to support several different approaches 


to the same problem and to bring the 
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Housed in the nose cone of an Aero- 
bee rocket, this monochromator recently 
took the first photoelectric measurements 
of solar radiation in the ionosphere. 


findings of one investigator quickly to 
the attention of others to whose work 
they might be applicable. 

A second requirement for our re 
search management is the ability to 
see the potential implications in a pro 
posal, It is axiomatic that the only true 
purpose of basic research is the dis 
covery of natural laws—science purely 
for the sake of acquiring knowledge. 
Further it is a fact that the future of 
our country as well as the Air Force 
is dependent on continuing emphasis 


on basic research. Strong in the con- 


viction that the tax dollar which is 
allocated to the Air Force should buy 
only one thing—the strongest possible 


defense—an proportion of 


increasing 
aside to 


The 


of a specific proposal is determined by 


these funds is set support 


scientific investigation. selection 
our best judgment as to the competence 
of the investigator and the relevance 
of the investigation to the interest of 
the Air Force. 

GOOD research scientist with a 
~* bee in his bonnet couldn’t care less 
whether his idea has a military connota 
tion. In fact, most “pure” scientists re 
coil from any suggestion that there 
ought to be any “taint” of practicality 
in their work. But they have learned that 
this does not present a formidable ob 
stacle to our support of their projects 
The recognition of Air Force interest in 
a given proposal is the function of our 
own scientific staff—a function which 
our staff scientists perform regularly 
with remarkable precision 

A third requirement for a successful 
research manager is the ability to rec 
ognize when a project is ready for 
transition into technical development 
This involves a comprehensive famili 
arity with the missions and operations 
of the development divisions and a 
working relationship under which our 
recommendations will be received with 
confidence and respect. It also involves 
an intimate knowledge of the long 
range goals of the Air Force and sensi 
tive analysis of military and scientific 
intelligence. 

The next requirement is the one 
which is most difficult for a military 
organization to accept, particularly on 
the higher command levels where the 
decisions of and 


crucial manpower 


money allocations are made. This is 
the understanding that scientific re 
search is purely exploratory and that, 
when you explore, you can’t be really 
sure of what you'll find. Negative re- 
sults, like positive results, pass into the 
scientific literature and are valuable 
in steering future research into more 
fruitful channels. 

By virtue of the years of indoctrina 
tion in the military philosophy which re 
quires winning for success and equates 


a negative result with failure, a stra 
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tegically placed officer may find it difh 
cult to accept the tenet that a tem 
porary scientific failure is valuable. 
However, whenever such a philosophy 
has threatened to “turn off the money” 
for research, we in the Air Force have 
always been fortunate enough to have 
the backing of enlightened top officials. 


took 


in the true sense of the term for these 


It sometimes intestinal fortitude 
high-level civilians and officers to stand 


up time after time for those who 
wanted to spend hard-won Air Force 
money for projects which might be 
construed as “scientific boondoggling.” 

Many top Air 


come around to the view that any basic 


Force officers have 


research must eventually benefit the 


Air Force. Nevertheless, since our 


funds are not unlimited, we can sup- 


port only about one out of six pro 


posals that come to us. Therefore, we 
have an obligation to scrutinize all the 
those 


and select 


hold the 


proposals and ideas 


which seem to greatest po 


tential for use. 


o RAL Schriever has given the 


F Air Force Research Division cog 


nizance over all basic research in or sup 
ported by the Air Force. As part of the 
requirement for flexibility, I consider it 
likely 


development divisions will keep some 


-and even desirable—that the 


research capability in their own organi 


zations. As they pursue their system 


goals, they will from time to time feel 


the need for specific research that 
is not currently being sponsored by 
AFRD. In such a case, it seems proper 
to me for the Development Division to 
ask us to undertake it or even to con 
tract for it directly. 

basic research may 


Some projects 


seem rather irrational. At a meeting 
of the Air Force Association last year, 
one of my colleagues mentioned the 
training of 


octopuses among many 


had. The 


talk was covered properly by most of 


other research interests we 
the reporters present, but unfortunately 
the representative of one of our most 
influential newspapers chose to lift the 
octopuses out of context and treat them 
with levity. Soon 
asked by critical 
the report 


afterward I was 


some superiors for 


cards from my octopus 
school. 
Fortunately, I was able to convince 


them that we have a legitimat 


interest 
in octopuses, but thus far we haven't 
' 
been able to distribute the true story 
to the vast audience of taxpayers who 
read the hilarious story about our “sci 
entific boondoggling.” 
sriefly, we are interested in learning 


There 


are two reasons for our interest, both 


how the brains of animals work 


with strong military implications 
The 


provement of the 


first reason is the needed im 
“mechani 


These 


so-¢ alled 


cal brains” or “giant brains.” 


boxes ol electron gadgetry are stead 
ily becoming more profuse, more in 
tricate, and more essential on military 
satellites, and air 


roc kets, missiles, 


planes. 


y' U are 


term “brain” for 


no doubt aware that the 


a black box is a 


misnomer. These boxes aren’t brains at 


all; they’re computers. They are marvel 
ous computers and I do not intend to 
disparage their value for the purpos« 
they serve. They calculate with impres 
sive rapidity and a very high degree of 
accuracy, but even the most sophisti 


cated of them can use only whatever 


information has been fed into them 


by the “programmers,” and they can 


use no judgment at all 


; 


Even the lowest form of animal life 
has an intelligence which can study 
and evaluate the organism’s environ 
ment through various senses which it 


controls, analyze the information thus 


received, make a rapid decision, and 


direct the muscles to effect the desired 


end. Have you ever seen a frog flick 


out its tongue and snag a fly that hap 


pened to be passing within reach 


That is lightning calculation based on 


| 


intelligence—and it is far beyond th« 


powers of the most marvelous “me 


chanical brain” ever devised. Some day 


we may have a mechanical brain 


which could be sent on a military 


mission with instructions to analyze 


Demonstrating lift by flow deflection of an ionized gas through a magnetic field. Left, with no magnetic field in 
coil, flow is symmetrical; right, flow is deflected to lower right, inducing upward lift, when coil is energized. 


May-June 1960 
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An 1l- by 15-inch hypersonic shock tunnel used for experimental study by the Air Force Office of Scientific Research. 


the situation and act accordingly. To 
get it, we must start by learning how 


an animal’s brain operates. This we 


do not know. 


ig we should ever learn how the hu 


man brain receives and evaluates 
information, we can achieve the second 
military goal of this kind of research 
the improvement of training methods 
for aerospace crews for ever more chal 
lenging assignments. At the moment, 
however, we have almost no knowl 
edge of how a simple brain operates, 
let alone the complex mechanism of 
the human brain. The old principle of 
walking before you run dictates start- 
ing with a comparatively simple intel- 
ligence. The octopus’ brain is not the 
simplest, but it is simple enough and 
has the added virtue of being readily 
accessible. 

Our life scientists are principally in- 
terested in the visual sense of the 
octopus. The creature has very keen 


vision, but his eyes, while in many ways 
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similar to ours, are built on so different 
a plan that, for all practical purposes, 
we are investigating a totally new kind 
of optical apparatus. In a way, the 
octopus is giving our scientists a fore 
taste of the problems they may en 
counter if our astronauts actually be 
gin to find strange life forms on other 
planets. The octopus evolved on earth, 
but his evolution was so radically dif 
ferent from that of the vertebrates 
that he might truly have come from a 
distant world. 

To revert to the mundane, scientists 
Air 


search Division are training octopuses 


under contract to the Force Re- 
to respond to signals in order to de- 
termine the powers and limitations of 
various parts of the creature’s brain, 
including especially its optical powers. 
When the final report on this project 
is written, we will be an important 
step forward on the long road toward 
understanding our own mental mecha 
nism, 


A somewhat similar investigation of 


animal vision, this time that of a 
beetle, has had an unlooked-for pay-off, 
which illustrates the fascinating qual 
ity of seredipity in basic research. The 
scientists learned that the beetle judges 
speed by the length of time it takes 
for one of its ommatidia (the facets 
of the beetle’s eye) to spot something 
after another ommatidium has seen 
it. The logical extension was to sub 
stitute photoelectric cells for the om- 
matidia and place one at each end of 
an airplane. With appropriate integra- 
tors and other electronic units, we 
should have the most accurate ground- 
speed indicator ever devised. This dis- 
covery is now being followed up by 
our sister division, the Wright Air 
Development Division. This affords 
also a fine example of the natural and 
orderly progression of a research result 


into development. 
E have a number of other projects 


involving the mechanism of ani- 
mal intelligence, as well as other promis- 


ORDNANCE 





ing studies on both the biological and 
behavioral sides of the life sciences. We 
are most heavily engaged, however, in 
sciences of aero 


the more material 


nautics, chemistry, and physics. Re 
search projects in these fields have had 
their share of practical payoffs. For 
example: 

1. A few years ago we put a com- 
paratively small amount of money into 
a project that some eminent scientists 
and some skeptical superiors told us 
was a “screwball” idea and basically 
unsound, Out of this came the proto- 
type of the magnetohydrodynamic 
generator. A great research corporation 
and a dozen large electric-power com- 
panies are now putting several hun- 
dreds of thousands of dollars of their 
own money into developing this idea 
on a commercial scale. 


a 


state scientists culminated in the micro 


proyect fostered by our solid 


scope which first enabled researchers 


actually to see and to photograph indi 
vidual atoms. The implications of this 
one discovery for the development ol 
new materials and the improvement 


of existing materials must be clearly 


An azo-benzene coating is used to observe behavior of boundary 


manifest even to the untrained layman 

3. An investigation in the reduction 
of “drag” emanating from a vehicle 
moving at supersonic speeds produced 
results which the aircraft industry 1s 
new incorporating into existing and 
planned supersonic vehicles. 

4. In basic chemical research, an in 
vestigator succeeded in producing a 
hydrogen-fluorine flame which has the 
highest known burning velocity. It 
should be valuable in studying flow 
patterns of exhaust gases from missile 
propulsion systems. 

5s. The same scientist created a cy 
which burns at 


anogen-oxygen flame 


4,500° centigrade. This found an un 
expected home in the Harvard Medical 
School. Acclaimed as virtually the first 
new spectroscopic flame source in half 
a century, it is used to analyze as little 
as one-third of a drop of body fluid 
for seventeen different trace metals. 

6. Other chemical scientists have pro 
fibers, both metallic 


duced quartz 


uncoated, which are 
stronger than equal thicknesses of steel. 
This 


unequaled 


coated and 


introduces a new material with 


properties tor use where 


to higt ter 


resistance 
portant. 


>, 8, 9 and 10. We bought research 


in which the size of the neutron was 


; 


determined for the first time; a highly 


amplifier for radar fr 


| 


damaging el 


fects of particles of meteoric speed on 


efhcient gas 
quencies was developed; 
surfaces were determined; and neat 
transfer from high-speed gases to meta 


surtaces was caiculat d 


HESE tew samp 
the surface of the contributions that 


basic research has already made to the 
ruture 


AFRD has 


during the cours 


existing and strength of the 


Aur Force 


contracts in 


about 1,00 
force 
be years 


of a year. Some of them may 


away from practical applications, but 


break-throughs do occur overnight. 
With 


equal plane with engineering in the 


research now at last on an 


ac limate 


Air Force, we are enjoying 


in which the Air Force Research Di 
vision can accelerate the exploration of 
still-unknown areas of natural law in 
which lies the future of our Air Force, 


our Nation, and the free world. 


layers at Mach 3 to 5 in high-speed wind 


tunnel study of boundary-layer flow over blunt-nosed reentry bodies. Body at left is reflected in a mirror. 





Battle at Brandy Station 


Fairfax Downey’s recent book tells the exciting story of this 


little-known cavalry engagement of the Civil War where more 


superbly mounted men fought than ever before in this hemisphere 


rifle fire by 
who had 


camped during the night beside 


STACCATO of 
surprised pickets 
a tree-shaded ford shattered the misty 
morning silence of June 9, 1863. So b 
gan the battle of Brandy Station, fought 
on the rolling hills which lie just south 
of the Rappahannock River in Culpeper 
Va. The 


lasted throughout the day was notable 


County, engagement which 
for a number of events, although his 
tory has overlooked it in any detail. 

It was the greatest cavalry battle of 
the war. The slaughter of thorough 
bred horses, which already had wiped 
out some of the most illustrious blood- 
lines, had not yet deprived the cavalry 
of Jeb Stuart of mounts to match the 
mettle of the men who rode them. 

In charge and countercharge across 
fields 


fences of split-chestnut rails as though 


the open and over the snake 
following hounds in happier days, there 
rode against each other that day more 
superbly mounted men than ever be 
fore or since have fought on one battle 


field in this hemisphere. 


bd other than a half-hidden tablet 

on a by-passed stretch of country 
road, no monument marks this epic ter 
rain. Even the name, “Brandy Station,” 
whose mention used to set the blood of 
veterans tingling, had nearly disap- 
peared. The tiny railroad depot and 
post office had shortened it to “Brandy” 
years ago, and so it was until a recent 


and long-needed revival. 
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This is a review of Fairfax 
Downey's “Clash of Calvary 

The Battle of Brandy Sta 
tion (New York: David Me 
Kay Company). 

Lewis Strauss ts 
chairman of the Atomic En 
ergy Commission. During 
World War Il he served urth 
distinction in the Navy as a 
rear admiral. 


jormer 





One of Stuart’s aides in 1863 was a 
towering young German soldier of for- 
tune, standing nearly seven feet tall in 
his cavalry boots. Like so many Eu- 
had crossed the 


Atlantic and enlisted from sympathy 


ropean officers, he 
for one of the combatant causes or to 
gain military experience and _ laurels. 
Late in his life which, after the battles 
in Virginia, had been anticlimax, he 
wrote a book about this day of blood 
and bravery. 

His name was Heros 
and his book, “Die 
schlacht bei Brandy Station,” was, until 


Borcke, 


Reiter 


yon 


( 7re yssee 


recently, almost the only source of in 
formation about the battle. But at the 
time of its writing, the dashing young 


had 


dim 


and _ his 


had 


cavalryman grown old 


memory was and events 
escaped the focus of accuracy. 

In consequence, a battle which marked 
the beginning of the Gettysburg cam 
paign and the end of the complete su- 
periority of the Grey cavalry over the 


Blue had receded far into forgetfulness. 


It was high time for it to be rescued 
from oblivion, and the distinguished 
historian, Fairfax Downey, has hand 
somely performed this service. His book 
is a delight to read, not only for his 
ability to evoke the persons and the 
scenes he describes but also because his 
intimate familiarity with the military 
paraphernalia and the tactics of cavalry 
and artillery give to his words the ring 


of authority and accuracy. 


N R. Downey has marshaled every 

fact that has survived in the old 
reports and the faded letters and diaries 
of the participants. He recreates for us 
the review of Stuart’s command on the 
day before the battle, there on the level 
fields west of the old Orange and Alex 
Railroad Sta- 


tion and Culpeper Court House. Gen 


andria between Brandy 
ral Lee himself has been invited and 
persuaded to ride out and take the sa- 
lute. The mounted squadrons pass him 
at a walk, then at the trot, and finally 
at the charge, sabers flashing. With 
blank volleys, Stuart’s 6-gun battery of 
field 


sound to the occasion. 


artillery contributes smoke and 


Northward, across the Hazel River, 
a quiet-flowing tributary of the Rappa 
hannock, Union pickets hear the can 
nonade. What does it mean? Early next 
morning, Gregg and Pleasonton cross 
widely separated fords to see if they 
can Before 


Stuart is aware of it, Gregg is already 


discover what is afoot. 


around his right flank and between 
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him and Culpeper, while Pleasonton’s 
cavalry at the trot is moving up the 
hill to the little woods where the six 
field guns and Stuart’s headquarters 
are camped. The battle is joined. 

When the fighting is over at night 
fall, the guns have been used by both 
sides. Captured and recaptured time 
and again, wheeled about before they 
could be spiked by defenders, they are 
heaped around by the bodies of the men 
who served them, Blue and Grey alike. 
All over the rolling fields lie the dead 
and the wounded—the men and _ the 
horses. Sabers and scabbards, guidons, 
stirrups and leathers, spurs, carbines, 
canteens—the terrible broadcast of ma- 
tériel which armies scatter in such aw 
ful largesse is everywhere. 

The Union forces withdraw and the 
field is left to Stuart. But the price on 
both sides has been high in brave men 
for whom the war is over. Mr. Downey 
describes the day with a wealth of de- 
tail which makes the picture come 
alive. The heroic figures on both sides 
full 


are seen in scale. The noise and 


the dust, the sweat of men and the 


lather of horses, and the heroism and 


courage are vividly recalled. 


Union cavalry 


May-June 1960 


charge near Brandy Station 


Geographically, Brandy Station is 
within sixty miles of Washington. 


The last veterans have been buried. 
The scars are all healed and there are 
those today who would forget a war 
which, in retrospect, seems to have been 
so unnecessary. But courage and daring 
and self-sacrifice are traits which a na 
tion must encourage. The future may 
have need of them as has the past. And 
how better to preserve them than to 


celebrate, as does this book, the deeds 


of those who set examples of devotion 
to cause and country which they held 
more precious than life 

In sending his review to OrpNANCE, 
Admiral Strauss made this comment 

“My grandfather had settled in Cul 
peper in 1849 and the family lived there 
Men had 


wounded at Brandy Station and Kelly's 


during the war who been 
Ford were tended in the parlor of the 
house in which the family lived in Cul 
peper. One of them gave my father’s 
older sister who had nursed him a doll 
which now is in the Confederate Mu 
seum in Richmond. 

“My farm in Virginia covers much 
of the battlefield and my house over 


looks it. 


ago as my 


Once on an afternoon years 


son and I sat on a terrace 
overlooking the hills and valleys to 
ward the Blue Ridge, a mist which had 
gathered over Ruffin’s Run, a little 
stream which winds through the fields, 
was caught by a breeze and moved to 
ward us up the hill. With its ragged 
banners of vapor blowing ahead, it was 
troop ol 


easy to imagine a_ ghostly 


horsemen—and I told my son the story 


of the battle.”"-—Tue Eprrors. 


photo courtesy Library of Congress). 





Truce of the Bear 


The Communists have predicted that they will begin their attack on 


capitalism by launching the most spectacular peace movement on 


record but that they later will smash us “with the clenched fist’ 


T the present stage in world 
progression “popular” govern- 

ments are not put into office to 
do the right thing, irrespective of con- 
sequences, but to refrain from doing 
what the people fear. 

In 1938, for example, we were re- 
galed with the spectacle of a British 
Prime Minister flourishing a scrap of 
paper bearing Adolf Hitler’s signature 
and claiming to have engineered “peace 
in our time.” With a similar parade of 
confidence, an American President, a 
couple of years later, assured his fellow- 
countrymen that their sons would never 
be sent overseas to fight in a foreign 
war. 

Now either these two eminent indi- 
viduals were afflicted with a credulity 
that approximated closely to the cre- 
tinous, or they deliberately doled out 
their respective spoonsful of soothing 
syrup because they had accustomed 
themselves to leading their people only 
where they wanted to go—even if the 
road they followed led to a Gadarene 


abyss. 


a* the patriarch Jeremiah bewailed: 
“The prophets prophesy falsely .. . 
and my people love to have it so.” 

In times of pestilence quacks flourish; 
in times of financial chaos economists 
are all the rage; in times of political 
tension aiid unrest the only Ajax to 
command attention, it seems, is the one 
who is prepared to negotiate with the 
lightning rather than defy it. 
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Major Hargreaves is a re 
tired officer of the British 
Army and a well-known his- 
torical writer. His latest work, 
“The Narrow Seas,” 
viewed in @ recent 
ORDNANCE magazine. 
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It is a new and fearful thing that 
democracy should have come to prefer 
illusion to reality; that it can seriously 
interpret Khrushchev’s ability to “smile 
and smile and be a villain” as an “im- 
proved atmosphere,” a “better climate 
of opinion.” It is a new and shameful 
thing that in its obsession with its 
dream-image of a world of ever-increas 
ing material benefits it should be pre- 
pared, by implication, deliberately to 
condone tyranny and act as mute ac- 
complice in the continued enslavement 
of populations running into millions. 

Yet what other conclusion can be 
drawn from its groveling readiness to 


negotiate with the un- 


repentant satrap of So rs ws 
viet imperialism, even il 

to the point where its 

“leaders” are “led” by 


the pressure of public 
opinion into secking a summit confer- 
ence with him? 

Has it already been forgotten that in 
1945 the Kremlin’s slogan was: “The 
war on Fascism ends; the war on 
Capitalism begins”? 

Karl Marx openly averred that be- 


fore Communism could triumph the 


British empire and the United States 
republic would have to be destroyed. 
That was accepted—and such it re- 
mains—as the cornerstone of Kremlin 
policy. For the very existence of a free 
society embodies a standing challenge 
to a regime based upon a despotism as 
adamantine, or as momentarily relaxed, 


as its arbiters choose to make it. 


ENIN early gave recognition to 

Marx’s fundamental doctrine when 
he wrote: “So long as capitalism and 
socialism exist, we cannot live in peace. 
We are left, therefore, with the pros- 
pect of a state of coexistence which 
means the absence of both peace and 
war in the full sense of both words, 
which may last for years and perhaps 
generations to come. A better name for 
this state of things would be coexist- 
ence with conflict.” 

It was upon this rationalization of 
the problem that the Party line was 
framed. For in 1938 Stalin, in his Com- 
munist decalogue, “Leninism,” roundly 
affirmed: “We are living, not merely in 
a state, but in a system of states, and it 
is inconceivable that the Soviet repub- 
lic should continue to exist interminably 
side by side with imperialist states. Ult- 
mately, one or the other must conquer. 
Pending this development, a number of 
terrible clashes between the Soviet re- 
public and the bourgeois states must 
inevitably occur.” 

Since that frank exposé of concepts 
and intentions was penned, develop- 
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ments in nuclear physics, on both sides 
of the Iron Curtain, have counseled 
certain modifications in the Soviet 
methods of conducting a conflict which 
the Kremlin still pursues with unabated 
zeal. As both parties have come to 
realize, in any all-out “hot” war the 
choice would lie between defeat and 
the race suicide entailed in the employ 
ment of major nuclear weapons. 

The concept of a “shooting” war on 
any scale larger than the localized 
Korean conflict has yielded place to 
the active prosecution of that war of 
attrition, by propaganda, subornation, 
and subversion amongst the “uncom 
mitted” peoples and extremist “labor” 
circles, which the Kremlin is currently 
pursuing with such unwearying tenacity 
and, withal, with such menacing suc 
cess, 

This, of course, conforms to 
the pattern of specious ges 
tures of conciliation, with 
an undertow of threats, 
whose Dimitri 


Manuilsky defined in the 


purpose 
‘thirties in a speech so 
frankly revealing that 

it nearly cost him his 
job as protessor ol 
histor 1¢ al science, 
“War to the hilt be 
Communism 


tween and 


capitalism,” he pronounced, 
“is inevitable. Today we are not 
strong enough to attack. Our time 
will come within twenty or thirty 
years. To win we shall need the 
element of surprise. The bour 
geoisie will have to be put to 
sleep. We shall begin by 
launching the most spectacular 
peace movement on record, 

There will be electrifying over 

tures and unheard-of concessions 
Stupid and decadent, our enemies 
will rejoice to cooperate in their own 
destruction. They will leap at another 
chance to be friends. As soon as their 
guard is down, we shall strike them 
with our clenched fist.” 

The implementation of such a tech 
nique of organized dissimulation gives 
every assurance that the Western lead 
ers’ appearance at a further Summit 
meeting will result in their yielding yet 


another line of defenses to the sapping 
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and mining the Communists always 
busily engage in under cover of the 
flag of truce. 

There need be no surprise at this. 
The Communists regard all negotiations 
around a table, not as an occasion at 
arriving at a reasonable settlement, 
mutually acceptable, but as an oppor 


to establish de jure acceptance 


tunity 
of a de facto situation brought about by 
the brutal exercise of power. Moreover, 
their technique of negotiation differs 
entirely from that practiced by the 
West. Their 
Oriental in its unblushing employment 
“double talk 

attain 
reveal their full ma 


West has 


] } 
code is almost entirely 


of evasion, opportunism, 


and downright mendacity to 


ends which only 


when the 


lignant scope 


been hoodwinked into conceding them. 
Only too faithfully they abide by the 


that in negotiation 


Leninist precept, 


with the West they are justified in hav- 
ing resort to “every kind of trick, cun- 
ning, illegal experiment, concealment, 
suppression ol the truth, to conduct, at 
whatever cost, Communist work. From 


the point of view ol Communist mo 


rality anything is ethical and moral 


which promotes the building of a Com 


munist society. Everything hindering 


this is unethical and amoral’ —a dogma 


; — 
considered so fundamental and abiding 


that it was repeated in Moscow 


broadcast of 1955 


Stalin reafhirmed 


approach in the fh 


‘Problems of Leninism” (1047). For 


in this he wrote: “The tasks of the 


Party in foreign policy are first to 


utilize every contradiction and conflict 


imongst the surrounding capitalist 


groups and governments for the pur 


pose ol disintegrating imperialism, sec 


r ‘ 
ondly, to spare no means to assist 


- 
the national-liberal movement in 


thirdly, to spare no 


the I ast: 
means to assist the proletarian 

West: 

and lastly, to strengthen 
the Red Army.” 


And leopards do not 


movement in the 


change their Spots. 

If Khrushchev’s visage 1s 
momentarily wreathed in 
simulated smiles of sweet 

reasonableness, this is an 

indication of a switch in 
technique rather than 

of a change of heart 
“When he 
seeking quarter, 


With like 


hands in prayer, 


show S$ as 


pa ws 


; 


That is the time of 
peril— 

The of the Truce 

of the 


tume 
Sear.” 
The real voice of the 
up-to-the-minute 
creed of Communist 
imperialism was 
heard in October of 
1959 when Josef Potocek 
pronounced over the 
broadcasting system Ra 
(7 dio “Without 


Prague 
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hatred, which is part of the class strug- 
gle against anyone who obstructs the 
achievement of truly human relations, 
it is impossible to build a new society 
or a new world. This task can only be 
performed by Communists.” 

Such 


offer a stable basis for a period of peace- 


sentiments hardly appear to 
ful coexistence. 
Furthermore, has the West's pre 
occupation with its hedonistic way of 
life obliterated all consciousness of the 
fact that, even while Communism 
maintains its Camp David leer, Com- 
munist imperialism is on the ram- 
page in Tibet and Laos, is responsible 
for a new wave of police terrorization 
in Rumania, ordained the execution— 
after almost three years in jail—of 
thirty-one Hungarian Freedom Fight- 
ers, and is as busy seeking to reassert 
its influence over its cat’s-paw in Cairo 
as it is active in stirring up trouble in 
Iraq and Iran—in close proximity to 
those Persian Gulf oilfields so essential 


to the West’s continuing prosperity? 


SURELY there must be a point be- 
\ yond which the most politically my- 
opic are forced to put the question: How 
can negotiations be usefully entered into 
when the entire foreign-relations sys 
tem of one side denies the existence of 
objective moral truth, deliberately per- 
verts the meaning of basic concepts, 
and revels in the perpetration of any 
sly trick that will weaken or discourage 
the delegates on the other side of the 
table? 

The inescapable conclusion is that 
over the past few years the foreign 
policy of the West has been controlled 
by its tendency to go round and round 
in a vicious circle. The public, wrapped 
in its own affairs, has panted for a re 
laxation of political tension. In conse 
quence, the politicians obediently em- 
phasized everything conducive to such 
relaxation and flagitiously minimized 
anything pointing the other way. As a 
result, public expectation mounted 
higher and higher, and pressure for an 
accommodating attitude vis-a-vis the 
Kremlin forced the nations’ representa- 
tives on a course that must be danger 
ous and so easily could be fatal. 

It is not even as if the Western lead- 


ers would approach the conference table 
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with the confidence and _ resojution 
bred of a united policy. While the 
American President—with one eye on 
the forthcoming election campaign— 
plunges after the British Prime Minis- 
ter’s optimistic bulk, De Gaulle lan- 
guishes in his megalomaniac dream of 
foisting an invalid France on the world 
as the most virile force in Europe; 
while Adenauer ruefully 
recalls the sacrifices de- 
manded of Czechoslo- 
vakia to bring about the 
worthless and degrading 
détente ot 1938. 

While Kremlin 


may possess a very clear idea of the 


the 


Western powers’ wealth and material 
resources, it has been given few grounds 
upon which to base a proper apprecia 
tion of their latent quality of determi 
nation. 

Coalition diplomacy is always difh 
cult; against opponents as foxy as the 
Communists it is virtually impossible, 


since plain honesty of purpose—even if 





“Beyond the shadow of a 
doubt this country is the prime 
target of an endless, all-out of 
fensive. The tenets of Marx 
and Engels and Lenin are as 
firm a part of the Communist 
doctrine as when they were 
announced. The Communists 
attack us on every front and by 
every tactic including threats 
brigandage, and police actions. 

“While the Soviet psycho- 
logical and economic threats 
are most alarming, let me 
mention briefly the facet of 
the over-all danger that most 
directly concerns me—the mili 
tary threat. 

“In air and naval forces, the 
Soviets have more than 25,000 
warplanes and about 450 sub- 
marines. In land forces, the 
Russians have 175 ready divi 
sions, plus about 4 million 
men in the satellite and Red 
Chinese armies. These forces 
constitute tremendous military 
power. .. .’—From an article 
by Lieut. Gen. Arthur G. Tru 
deau, Chief of Army Research 
and Development, in the Jan 
uary-February 1960 issue of 
Orpnance Magazine. 











unmuddled—wiill always find itself out 


smarted by the wiles native to un 
scrupulous cunning. Only a fool plays 


against loaded dice. 


WORK which appeared in 1939 

under the title “A Short Course in 
the Party History” laid it down that 
“there can be no such thing as friend 
ship. There is only the Party, which is 
the Soviet Government, and its enemies; 
and that enmity should always be stim 
ulated and increased except when im 
portant tactical reasons make advisable 


a temporary course to the contrary.” 


That seems clear enough in all con 
stark 


writing on the wall as could be looked 


sclence—as an example of the 
for by the most exacting historical ob 
server. 

There remains the little question of 
morality. Is it to be accepted that the 
Western powers are so mortally scared 
of the consequences of championing ele 
mentary justice and decency that they 
are prepared meekly to compound with 
the mammon of unrighteousness? Is 
there no body of honest God-fearing 
men to recall and act upon the Charter 
of Human Rights and insist that the 
first item on any agreement arrived at 
with the Kremlin shall be the manumis 
sion of the unhappy millions in the 
satellite nations that are still held in 
bondage to the Communists? 
were to be re 


If such a demand 


jected—which must be predicated—then 
let the Western world throw a cordon 
nations and see 


sanitaire about such 


how kindly they take to enforced iso 
lation. 

Appeasement, however euphemized, 
simply quadruples the dangers it seeks 
to avert. As that staunch friend of 
America, William Pitt, Earl of Chat 
ham, was ever known to insist, “The 


boldest measures are the safest.” 


HEREAFTER, if the Russian peo- 
ple yearn to reestablish contact with 
the West 
told they do 


as we are constantly being 
then let it be known that 
their welcome into the comity of na 
tions is assured once they have cleared 
out the Augean stable in the Kremlin 
and fumigated the ill odor in which 
the Muscovite people have elected to 


exist for the past forty-two years. 
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Frederick Huff Payne 


In Memoriam 


a charter national 


“MOLONEL Frederick Huff Payne, 


American Ordnance Association at 


director of the 


one of its most enthusiastic members, died at his na 


Mass.. 


long life—he was in his 84th year 


tive city, Greenfield, March 24, 1960. Throughout his 


his energies and his id 
were always built upon the néed for adequate defense for the 
He was especially concerned with the prob 
] 


lems of industrial preparedness in which his guiding 


United States 


inf 
‘nce | ght at bette | ling he interd 
ence Drought about a better understanding of the interac 
science, and 


pendence of our national defense, American 


industry. 
sh 


his commission 1n 


Secretary of War 


Colonel! Payne, who maintained 


Army Inactive Reserve, was Assistant 


the Administration of President Herbert Hoover from 


1Q3 


to 1933, and brought to that office a broad background of in 
dustrial, financial, and military experience 

He was born in Greenfield, the son of Samuel Brewer 
Payne and Eva Carolyn Huff. He received his education in 
the Greenfield schools and became a state bank examiner in 
1g06. Later he was president of the Mechanics Trust Com 
pany of Boston. Commissioned a major in the Ordnance Re 
serve in 1915, he served as assistant chief of the Bridge port 
Ordnance District and of the Bridgeport District Claims 
Soard in the First World War. 

In the postwar organization of the Bridgeport District, 
Colonel Payne became assistant chief, serving on a dollar-a 


year basis continuously from 1919 to 1930. He resumed this 


the termination 


Anthony and Cc 
He 


lustrial 


mpany, 
was also a 


ind Be ston 


ind fin 


his tenure ; e A 
ial Mobilizati 
1 te 


was presented » the 


tn Crowell 
tion ds 


was warded i 


Medal of 


He 


n’s board of 


ruished ordnance service 


Associatio 


the 
since the Second World War 


ssistant 


Association’s Hartford-Springfield 


ward of directors of the Post 


Zealous in his ideals, energy 
friendships, Colonel 


] j 


underst inding and good 


Pave 


nis 


} 
his colleagues and friends. 


him a debt of gratitude for h 


| ' ] 1 +} 
irection of Its policies and the 


ican industry and the Nation 


leadership which will have 


nature 


The 


at the 

tic in 

possess 
whi 
Ord: 
s const 
ir execul 


ndebted 


lasting bet 





Science vs. Wisdom 


With the enormously increasing amount of knowledge bemg unfolded 


mm our laboratories we have great necd for men of vision and wisdom 


who are able to unravel and onterpret the scientific mumbo jumbo 


MPRESSED by a 


OrRDNANC! 


recent item in 


magazine, one Of our 

readers, an Ordnance captain over 
seas, wrote to tell the author, Col. George 
S. Brady, of attempts to interest ele 
tronics experts in solving the problem 
of interpretation of technological in 


formation and data after they have 


been obtained (see Colonel Brady's 


Materials Progress department—Orp 


NANCE, January-February 1960, p. 615) 


} 


Colonel Brady had said in his col 


umn that the spending of more and 


more money on research is not enoug! 


| 


to keep us ahead in the technological 


race. It is a_ necessity, he told his 


readers, to devel p better methods ot 


coordinating, digesting, and dissemi 


nating the results of research. 
Che following reply of Colonel Brady 
to the young 


captain emphasizes the 
necessity for bringing forth men quali 
hed to utilize broadly the results of 
technical research today and to report 
understandable 


scientific findings in 


language 


|)’ AR Captain 
| apy 


appreciate the interest expressed 
in your letter regarding my article, and 
it 1s encouraging to note that some of 
the younger technical officers do visu 
alize the big problem that confronts 
us in digesting and coordinating the 
tremendous amount of new scientific 
and technical data that are increasingly 
unfolding in geometric progression. 
You should not be discouraged that 
you “have failed to fire the proper 
people with the possibilities now avail 
able to us.” I am glad to note that you 
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Col. George S. Brady, who 
wrote the 


ter, 1s a contributing editor of 


accompanying let 


ORDNANCE magazine and the 
author of its Materials Prog 
ress department. He 1s also a 
consulting and a 
well-known authority in the 
field of materials. His “Ma 
terials Handbook” for many 


years has been a recognized 


engineer 


source of information on this 


subject which has special 1m 


. , 
port in today’s specialized 


weapons tee Anology. 





consider yourself merely “bowed, but 


not defeated.” History shows that « 


ery advance had to be fought tor against 
the blindness and lethargy of these who 
resist change. 

This problem of interpreting tech 
for better use is really not 


nical data 


new. It has merely become more in 
tense and frustrating, and if we do not 
face it now we can become over 
whelmed by it. As I stated in the arti 
cle, the answer to the competition with 
Russia does not lie in spending more 
money for research but 


and more 


rather in a better utilization of what 
we develop in our laboratories. 
About eighty years ago, when the 


industrial age was first into 


getting 
high gear, Matthew Arnold, the “Apos 
tle of Culture” at Oxford, wrote: “The 
greatest men of culture are those who 
have had a passion for diffusing, for 
carrying from one end of society to 
the other, the best knowledge, the best 


ideas of their times; who have labored 


to divest knowledge of all that was 
harsh, uncouth, difficult, abstract, pro 
fessional, exclusive—to humanize it 
and make it useful outside the clique 
of the cultivated and learned.” 

But electronic machines are “brains” 
only in their ability to store informa 
tion and sift and assemble it rapidly 
You cannot get anything out of the 
machine that is not put into it. With 
out competent men of broad analytical 
minds to digest and fragmentize the 
data into simple, generally understand 
able units to be fed into the machine, 
the “electronic brain” is of very limited 


use. 


TPHUS, we have now a far greater 
men of cul 
Arnold. | 


sometimes feel that even the manufac 


need tor these “great 


ture” than at the ume of 
turers of the machines do not yet realize 
the great possibilities, especially the 
great need for a new type ol professional 
man who can divest the data of all that 
is “abstract, professional, exclusive,” 
and make them useful to the hundreds 
of thousands of nonscientist executives, 
engineers, and workers who have the 
job of producing goods and equipment 
in our factories. 

At the annual meeting of the Society 
for Engineering Education last June, 
there was much discussion of the in- 
creasing difficulty of offering a cur- 
riculum in industrial materials. One 
college professor said that it is impossi 
ble now to cover the vast subject—that 
it is only possible to train specialists 
in the separate categories. 


As far as I could see, nothing came 
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out of the discussions because they 
completely lost sight of the fact that a 
new type of interpretive mind must be 
developed, a mind with vision and 
imagination to see the over-all paths 
and not get lost in the detail of the 


specialists. 


S' ) far, it 


electronic machines have been used 


seems that most of the 


for specialized purposes—accounting, 
mathematical calculations, etc. There 
is no complaint against this, but it is 
only a minor part of the job to be done 
The big job is to make the scientific 


You 


technical 


data more available and useful. 


cannot expect scientists and 


experts to be the ones to handle the 


machines for this purpose. 

Scientists in general operate in too 
narrow-minded a channel. There is an 
old saying: “You can always tell an 
expert, but you cannot tell him much.” 
Recently, an old friend of mine, an 
emeritus of a na 


8o-year old editor 


tional magazine, wrote: 
“Scientists have never been good at 
explaining themselves, and, frustrated 
by this, they tend to withdraw into the 
esoteric, refer to the public as laymen, 
and develop incomprehensible vocabu 
laries from which they draw a naive 
secret-society feeling of superiority.” 
To prove how true this is, one has 


to talk 


their reports. Not long ago I called up 


only to the scientists or read 
the Naval Ordnance Laboratory to in- 


quire what the term “stoichiometric 
proportions” meant in one of their re 
ports. After a 10-minute earful of pro 
lix explanation I deduced that the 
coined secret-society scientific term sim- 
ply meant “exact chemical propor 
tions.” 
But a 


plebian and beneath his dignity to say 


scientist would think it too 
that he mixes materials in “exact chem 
ical proportions.” Apparently, complex 
ity indicates professional wisdom, and 
he digs up some Greek and Latin to 
impress the “laymen.” It is the same 
“naive, secret-society feeling” that in 
duces the African witch doctor to use 
mumbo jumbo 


Another William 
Cowper, said that “knowledge is a 


early culturist, 


rude unprofitable mass, the mere ma 
terials with which wisdom builds. Un 
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til smoothed and squared and fitted t 
its place, it does but encumber whom 
it seems to enrich. Knowledge is proud; 
wisdom is humble!” 

Now, with the enormously increas 
ing amount of knowledge being un 
folded in our laboratories, we have a 
dire need for men of vision and wis 
dom who can unravel the scientif« 
mumbo jumbo, digest and coordinate 
it, and make it more useful to industry 
at large. 

We have heard much of Red spies 
stealing our secrets, but I think that 


The y do not 


spies for the purpose. I think that they 


is overestimated need 
are ahead of us in simplifying and 


utilizing scientific data which they 
can get from our scientific reports. | 
can cite case after case where they have 
put the expensive findings from our 
research into practical use ahead of us 

In a small way, OrpNance and other 
similar magazines are doing an inter 
pretative job, but, as you know, the 
bigger job will have to be done by the 
However, most 


electronic machines. 


scientists are isolated on haughty pla 


teaus of knowledge and are not willing 
to believe that the common “layman” 
is capable of understanding his work 
To make the electronic machines most 
must develop a 


ot professional 


useful, we new tvpe 


man with the vision 


ind wisdom to dig st 
interpret, and coordi 
nate the scientific data 

I hope that you will 

continue to work with 

the electronic-machine 

people in getting that idea across. You 
will not find it easy because they them 
selves are a bit inclined to worship the 
scientists, And in your fight for recog 


make 


plenty of enemies among those whe 


nition of your ideas you will 
love to sit around tables and iron down 
all the conflicting opinions into a safe 
mediocrity which they call “calculated 
risk.” 
Some times and occasions requir 
diplomacy, but battles are not won by 
diplomacy and calculated risks. Suc 
cesses are the results of courage, daring, 
initiative in crises, strong wills to do 
Battles are won by the Pattons, the 
Jacksons, 


make 


Grants, the Rommels, the 


the Sheridans. Patton did not 


himself loved at GHQ when 


snapped back at an order to 
and rest: “There are more tired 
erals than tired troops 

And Halleck and his staff, endlessly 
juggling “strategies to find answer 
to all possibilities, did not like th 
brash Major General Grant whe 
their calculated-risk argu 


took his 


] 
mouth ong enough to say 


aside all 
cigar out of hi 


“My book 


of strategy has only four words, ‘Wher 


ments and 


in doubt, fight.’ ” 

In your fight you may run the ris} 
ot being shot in the back by your ow: 
jac kson, or court-mar 


Mitchell, but 


men, as Was 


tialed, as was General 


today General Jackson is among the 


. . Th 
immortals, Gen I il Mitchell S$ hame 1 


famous, and those whe condemne¢ 


him irc unknowns Me nm < f science are 
hero-worshipped in this country today 
and it will take to try to break 
their Druidical 


methe ds do not con 


courage 
down hierarchy and 
prove that all their 
stitute the best exercise of reason, 
have 
the struggle I note in today’s mail 
Oxford has again taken up the 

Professor Michael 


good company in 


| 


UT vou will 


that 
fight for true culture 
who Wa 
Award 


tions work, has been blasting the scien 


Pol Invi, 


Lecomte 


tists as the “Sacred Cows.” He says 


that there are latant absurdities 


the scientific ipproach, ind he wants 


to be rid of the “obscurantism of mod 


ern science” an 
scientific outlook.” 
I am gratified to note that my dedu 


tions are quite 1 line with the reasor 


ing otf that eminent man 
T am sorry that at mv advanced age 


I can take little part in assisting you 


in bringing about the necessary evolu 
I first enlisted in 


tion, as you request 


1905 when materials and equipment 
were simple, when our infantry com 


Krag 


rifles and a one-pounder “landing gun,’ 


pany was equipped only with 


and our field rations consisted of beans, 
and hardtack. 


hopx 


“sowbelly,” I have seen 


many changes and that I have 
done my share of fighting against stub 
born inertia to effect those changes. It 
is now up to you of the younger gener 
ation to do the fighting. Gluck Auf! 
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New Missile Structures 


The 6,000,000-pound-thrust rocket engine test stand shown in the drawing above is being constructed at Edwards Air 
Force Base, Calif., for use this fall. Below is an artist's conception of an underground silo emplacement for an Atlas ICBM 
with maintenance and fueling being done at left and at right the missile raised and engines ignited (Air Force photo). 
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Defense Highlights: 


Monthly Review and Outlook 











e Army Airlift Test.—Airlift capability was tested on a 
large scale recently when the Military Air Transport Service 
lifted 21,000 Army troops and 11,000 tons of supplies t 
Puerto Rico in 15 days. This was exercise Big Slam, a check 
on the wartime capability of MATS and an effort to de 
termine the long-range needs of the armed services’ sadly 
neglected airlift 

Halt of MATS craift remained on logistics overseas supply 
flights while the other half engaged in Big Slam with all 
crews on 8-hour instead ot 5 hour shifts and maintenance men 
working 12 hours a day. This could not be a sustained oper 


> 


ation as proved by the fact that most crews are leaving to 
take 


months a larger share of military air supply 


recuperate while commercial airlines over for two 
about $- nil 
lion worth. 

As a limited war test, most observers agreed it was inade 
quate because the average distance from initial loading points 


was only about 1,700 miles considerably less than overseas 
flights where brush-fire wars could be expected. Also, fuel 
and spare parts were stored in Puerto Rico ahead of time— 
and then not under emergency conditions. 

As a test of equipment, the aircraft performed well and 
with great reliability in spite of their general obsolesence 
Nevertheless, aircraft industry observers, MATS leaders, and 


officers all hastened to point out how much faster 


Army 
equivalent loads could have been lifted with larger and 
faster turboprop cargo aircraft. 

The trend in Congress seems to demand a modernization 
of our airlift. After it has digested the critique on this exer 
cise, Congress will have to decide whether to allot large sums 
immediately to convert existing Boeing 707 or Douglas DC 
types to air transports or to direct a longer range program to 
develop an all-purpose “freighter.” 

The exercise did nothing to clarify the uncertainty of the 
Strategic Army Corps as to how much airlift would be avail 
able in the face of the Strategic Air Command's reserve re 
quirements or the needs of the Tactical Air Command. The 
latter force with its own troop carriers for short-range assault 
did not enter into Big Slam. Also available in a real emer 
gency would be the 230 commercial aircraft of the Civil Au 
Reserve, although their effectiveness is of doubtful value. 

e Sealift Shortage.—Our “sealift” inadequacies also have 
been presented to Congress by Vice Adm. R. E. Wilson, 
Deputy Chief of Naval Operations, Logistics. He reports 
that there is adequate shipping for limited war but a 22 per 
cent shortage in troop transports and a 6 per cent deficit in 
cargo types under present general war requirements. This 
includes allowances for casualties. 


The available fleet is obsolescing rapidly with only about 
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13 out of 263 transports and go out of 2,400 cargo vessels 


being constructed with later than World War II designs 
e The Guard on Guard.—Thirty-six Nike Ajax batteries 
and six Nike Hercules batteries in Hawaii will be added t 
the National Guard's responsibilities. By June 30, 1961, the 
Guard will take over six aris in addition to the eleven it 
now controls. Regular Army personnel released will be trans 
ferred to Nike Hercules, Lacrosse, and Hawk battalions. 
Marshal! Space Center 


e Space Center.—The George ¢ 


is the new designation of that part of the Army Ordnance 


Missile National 


and Space Administration. The scientists there 


Command turned over to the Acronautk 


under Dr 
Wernher von Braun are now testing the 8-cluster engines for 
the Saturn booster in pairs, fours, and together. Launchings 
are anticipated as follows: one stage, 1961; two stages, 1962 
three stages, late 1963 or early 1964 
e Rocket Progress.—The National Aeronautics and Spac 
Administration in its first year and a half has not only ad 
justed to its expansion problems with new organizations and 


personnel but also maintained a broad research program. | 


has been concentrating especially on a variety of experiments 
for pumping hydrogen, oxygen, and nitrogen, both liquid 
and gaseous, for use in boosters and engines of future space 
craft. 

Launching rockets have been improved steadily, the nun 
ber of types reduced, and old ones phased out as researc! 
leads to improvements. In 1962 the last Atlas and Thor Deltas 
will be used with Scout, Atlas Agena-B, and Atlas Centaur 
taking over. Twenty-five to thirty major launchings yearly 
are in the NASA 10-year plan 


NASA ha: 


objectives—t 


e Space Medicine Men.—In its latest move 


created an Office of Life Sciences with tw 


study the eflect of space environment on live organisms an 
to do research in biomedical problems of man in space. Sinc« 
practically all such work has been directed by the three mili 
tary services there will probably be another demand for som 
NASA to build up the new 


of their medical personnel by 


office. 
e Nuclear Test Ban. —rovernment ofhicials directly re 


sponsible tor the Nation’s security are more alarmed thar 
ever over the latest nuclear test ban proposals They see mm 
assurance of close surveillance and adequate safeguards ot 
foreign experiments, with the result that our own capability 
will grow relatively less under an indefinite cessation without 


solid guarantees. 





There is hope that the true Soviet attitude will be revealed 
when they are asked to cooperate in an underground test 
with a 1¢kiloton explosion scheduled in a New Mexico salt 


mine in early 1961. 


e New Rubber-Tired Train.—A gigantic rubber-tired land 
vehicle consisting of 13 cars with 1o-foot-high tires, and 
stretching 560 feet in length, has gone into production at the 
R. G. LeTourneau plant in Longview, Tex. This train will 
aid the Army in carrying cargo to remote areas over rough 


terrain where roads are nonexistent. 


e Missile Carries Own Observer.—Another Army “first” 
was the TV station carried by a Redstone ballistic missile 
launched at White Sands Misgle Range, N. Mex., in mid 
March. 

Housed in a small capsule, the camera is ejected from the 
Redstone during flight and, while falling groundward, takes 
pictures of the impact point of the missile warhead and, 
subsequently, of damage done. 

This miniature TV station enables a ground commander 
at a receiving station miles away to see the actual target 
damage by the missile. In this case pictures were transmitted 


seventy-five miles from the impact point. 


e Missile Notes.—The Air Force Titan, with its successful 
flight on March 22nd, had a box score of seven successes, two 


partial successes, and two missiles lost at launching. 


; ) — 
Dolphins, the operational scale models of the Polaris mis- 


sile, are now being used in system checks and for training 
aboard missile submarines. They clear the water, fall back, 
and are then recovered. 

A Nike Hercules missile recently 


radar beacon, a Doppler transponder, and a blinking spot- 


was launched with a 


light on a 50-mile trajectory in “Operation Precise” at White 
Sands Missile Range, N. Mex. This equipment enabled the 
Integrated Missile Range personnel to conduct a highly re 
fined check of the accuracy of the range instrumentation. 

Also at White Sands, the Army has fired another test 
model of the Nike Zeus antimissile missile. Launch, boost, 
separation, and sustainer operations were successful. 

Two Lacrosse guided-missile battalions have reported for 
duty to our Army Forces in West Germany. They are part of 
the 5th Missile Battalion, 42nd Artillery, and the 4th Missile 
Battalion, 28th Artillery. 

Closed<ircuit TV instructions on missile operation and 
maintenance are being piped into classes at West Point, MIT, 
and the Royal Canadian Military Academy, Kingston, Ont. 
Programs originate at Huntsville, Ala. 

The submarine Hatisut was the first nuclear sub to fire 
a guided missile when it successfully launched a Regulus II 
near Oahu, Hawaii, late in March. The Regulus circled 
Niihau Island at 600 m.p.h. and was guided in to a landing 
at Bonham Air Force Base without damage. 


e Air Force Withdrawal.—The U. S. Air Force withdrew 
quietly from its base at Ben Slimane, Morocco, a month ahead 
of schedule to keep out of technical disputes between Morocco 


and France. This was the first move to fulfill the agreement 
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of last December between President Eisenhower and King 
Mohammed V for total U. S. military withdrawal from Mo 
rocco by 1963. 

Ben Slimane is the smallest of five U. S. bases originally 
established there on land which was provided by French 
authorities in order to give us intermediate bomber bases 


from which to support our allies in Europe. 


e New Rifle Production—The new M14 Army rifle is 
rolling off the production line with the first issue going to 
the rorst Airborne Division—which won't be fully equipped 
until late this year. In the meantime, Gen. L. L. Lemnitzer, 
Army Chief of Staff, has presented the first M14 for Marine 
Corps use to Gen. David M. Shoup, their Commandant. Full 
scale distribution to the Marines will not start until 1961. 

The Mr4, accepted after many years of exhaustive tests, 
replaces the Mr adopted in 1936 which in turn followed the 
old Springfield caliber .30 introduced in 1903. The new rifle 
is slightly lighter than the M1, fires a 7.62-mm. cartridge, 
and uses a 20-round magazine. 

Production is divided between Harrington & Richardson, 
Inc., and the Winchester-Western Division of Olin Mathie 
son Chemical Corporation, with a small lot under manufac- 


ture at the Army’s Springfield Armory. 


e@ The Missile Fleet—The Navy's missile-launching fleet 
will total eleven cruisers by this fall. There are now six in 
service including the cruisers HeLena and Los Anceves that 
are fitted out to fire Regulus I surface-to-surface missiles. The 


Rox kK 


(CLG-4) and OKtanoma Crry (CLG-5) equipped with Talos 


five cruisers to be commissioned this year are Lirrut 


surface-to-air missiles; Sprincrietp (CCG-7) and Topeka 
(CLG-8) 
Beacu (CGN-9) to be armed with Terrier, Talos, and the 


with Terrier surface-to-air missiles; and Lone 
Asroc ASW weapon. 

The Lone Beacn, built from the keel up for its task, will 
be this Nation’s first nuclear-powered surface ship with two 
twin Terrier launchers forward, and one Talos launcher aft. 
Navy officials also sought authority to design the Lone Beacn 
to give a future capability to launch the Polaris intermediate 
range ballistic missile but were not allowed sufficient funds 

The other ships are conversions of World War II light 
cruisers and will retain two 6-inch-gun turrets forward. Three 
conversions in 1961 will mount Talos, Tartar, a new surface 
to-air missile, and Asroc. 

e Subsurface Communications.—A contract for $116,000 
with the Air Force to conduct studies and experiments in sub 
surface propagation of electromagnetic waves has been 
awarded to Space Electronics Corporation, Glendale, Calit 
Under contract with Rome Air Development Center, Griffiss 
Air Force Base, N. Y., the company will perform a general 
research program to determine feasibility of using electro 
magnetic wave propagation, having components deep within 
the crust of the earth for transmitting information. 

Communication using this technique has been found feasi 
ble, and substantial verification of the theory for short ranges 


has been obtained. 
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Nuclear Policy for War and Peace 


An Editorial 


STUDY bearing the above title has appeared re 
cently in book form, It is of wide significance tor a 
number of reasons. Foremost among these is the 
light it sheds upon one of the most momentous problems of 
our time; viz., to resume or to forego the testing of nuclear 
weapons. 

There is much hysteria on the subject ranging from the 
powerfully organized propaganda setup to stop such testing 
to the well-reasoned dispassionate stand of those who believe 
that nuclear testing, particularly of the smaller weapons, 
should be carried forv'ard without further loss of time. 

The author of this book is well known and well qualified 
to counsel on so vital a subject. He is Thomas E. Murray, 
formerly a member of the Atomic Energy Commission, 
presently a special consultant to the Joint Congressional 
Committee on Atomic Energy. He is an engineer, an indus 
trial executive who has achieved practical results, and the 
inventor of some two hundred devices in the electrical and 
welding fields. During World War II he directed the con 
version of plants under his management to war production 
and was a leader in arbitrating labor disputes. 

No visionary, and certainly the antithesis of the Holly 
wood characters who circulate petitions to quit nuclear test 
ing for keeps, the author is a realist and—even more im 
portant—a moralist. The proper use of nuclear energy in 
war and peace rests squarely on realism and morality—as do 
most decisions affecting national security and individual 
conduct. 

It is as refreshing as it is unusual to see a discussion of 
such fundamental importance based upon “the forgotten 
equation” —the relationship between national strategy and 
morality. Mr. Murray develops—and, we think, proves—that 
any strategy based upon massive retaliation against non 
combatants is irrational and unmoral. 

He recalls the Christian tradition of warfare, which is not 
that of radical pacifism nor yet that of swashbuckling mili 
tarism. It is rather the modern application of the biblical 
counsel: “When the strong man armed keepeth his court 
those things which he possesseth are in peace.” The prevalent 
philosophy that would destroy civilization on the alleged 
grounds of saving it presents the world’s best example of the 
blind leading the blind. 

Many informed professionals hold, as Mr. Murray does, 
‘nt and 


that we have gone too far already in the develop: 


can well 


production of multimegaton bombs and that w 
afford to stop. Indeed, he oes further ind would destroy 
these mighty destroyers—one of ours for one of the Com 
munists—if dependence can be placed upon the Communist 
word. That time has not come yet and, in the nature of 
things, is not just over the horizon. 

But the error of our ways, in Mr. Murray’s view, is that 
we have boxed our armed forces into a corner by discon- 


tinuing nuclear testing of small weapons. Here is where the 


telony is being compounded with each passing hour. The 
development of small nuclear weapons for the battletielk 
the crying need, and yet we have tied the hands of our 


unconscionable ad 


soldiers, sailors, and airmen while an 
versary can secretly go ahead. It is this kind of tragedy 
that will weaken our defense posture beyond reclaim. 

On this score the author states the case with precision and 
conviction: 

“In our obsession with the goal of developing a capacity 
to deter massive nuclear aggression, we have, according to 
more than a few strategic authorities, simultaneously incur 
red an incapacity to fight the kind of war which is likely 
to occur in the future. By making the so-called ‘ultimat 
weapon’ the central instrument of our defense setup, we 
may indeed continue to deter a full-scale nuclear knockout 
attempt by the Communists. 

“The Communists, who are hardheaded realists and sea 
soned practitioners of the international power game, appear 
no more anxious than we are to do anything which is al 
most certain to bury them under a pile of rubble. But the 
fact that we deter an all-out nuclear war does not mean 
that we shall be delivered permanently from the scourge 
ot war. 

“In fact, since the advent of the Atomic Age at least a 
dozen international or civil wars of one sort or another hav« 
been fought in Europe, Asia, and Africa, and the great 
majority of them have been either instigated or exacerbated 
by the Communists. In an unstable and fast-changing inter 
national environment, situations will almost certainly arise in 
the future where the United States will have to intervene 
ind apply counterforce.” 

HERE are many other facets of nuclear-energy applica 

tion strikingly brought out in the pages of Mr. Murray's 
analysis. But transcending them all at the moment is the 
necessity for our continuing to test small nuclear weapons. 
To delay is simply to increase the peril. 

The “strategic imperative. is that the United States 
concentrate on the development of nuclear weapons in the 
lower order of destructiveness. We must equip ourselves 
with a wide range of weapons in this category in order to 
strengthen our capabilities for waging in a civilized fashion 
every manner of warfare into which we might be forced 
This means that we should create a balanced stockpile, with 
emphasis henceforth on the manufacture of atomic weapons 
which lend themselves to discriminating use. Our need is 
for tens of thousands of such weapons.” 


Mr. 


their selection for the month of April and so recommend it 


The editors of OrpNance chose Murray's book as 
to all members of the Association. It is “Nuclear Policy for 
War and Peace,” published by the World Publishing Com 
pany, Cleveland, Ohio. It is well worthy of detailed study by 


every student of our national security. 





Chattanooga Chapter Sponsors Clinic 
On Navy Research And Development 


A Navy research and development clinic 
was held in Chattanooga on February 25th 
local A.O.A. 
Harold F 


chairman for all ar 


under the auspices of the 
Chapter. Chapter President 
Torok 


rangements and presided at the day-long 


was general 


meeting. He was assisted by representa- 
tives from the University of Chattanooga 
The Navy 
was represented by a high-powered as 
sembly lead by Hon. C. P. Milne, Assis 
tant Secretary of the Navy for Material 

The 
Hunter Hall, was welcomed by Dr. LeRoy 
\. Martin, president of the University of 


and the Chamber of Commerce 


clinic, held in the university's 


Chattanooga who also introduced the prit 
Navy Milne. The 


Secretary in discussing the management 


cipal guest, Secretary 
of Navy programs said 

“In a time when we are engaged in a 
race for improved weapons it is of pri- 
Nation that we 


mary importance to the 


manage our research and development 


program so as to obtain these weapons 
with minimum delay. We must conserve 
skilled scientific and technical manpower.” 
He also praised the cooperation of indus 
try and the colleges in the upper Tennes- 
sce Valley region 


Adm 


Research, 


Rear Rawson Bennett, Chief of 


Naval 


stressed the increasing 


At Navy research and development clinic sponsored by the Chattanooga Chapter were, 
seated left to right: Hon. C. P. Milne, Assistant Navy Secretary for Material; Dr. 


importance of oceanographic researc! 
talking 
ments of his researchers and future pro 


Capt. F. A. Allis, U.S.N 


explained how sm: busi 


about some of the accomplish 


grams 

tions could participate in th 

search and development projects 
[he morning session closed with ; 

Navy film 


“Summer _ In- 


excellent 


entitled 


view of an 
Lebanon incident 


terlude.” 
Vice Adm. John T. Hayward, 
1 


Chief of Naval Operations, Development, 


luncheon in the 


Deputy 


was guest speaker at a 
House attended by all Cl 
Torok called on Dr 


L. Fowle, pastor of the First Presbyteriat 


Read inic pat 


ticipants. Mr James 
Church, for the invocation and introduced 
the head table guests. 

Admiral 
Lou J. Williams president rf the 
tanooga Chamber of Commerce. The ad 


“Navy's 


Development 


introduced by 


Chat 


Hayward was 


miral spoke on the Industrial 


Research and Partners” 
using examples from the Polaris weapor 
systems program as an indication of the 
close cooperation that must prevail lx 
tween industry and the services to accon 
plish projects of such vast extent 
In the 
1 


of the Navy’s key officers and engineers 


afternoon, five panels composed 


LeRoy A. Martin, president, University of Chattanooga; Rear Adm. Rawson Bennett, 


Chief of Naval Research; Comdr. H. P. Dunlap. Standing, left to right: Maj. Gen. 
E. P. Mechling, A.O.A. Headquarters; H. F. Torok, Chapter chairman; Vice Adm. 
John T. Hayward, Deputy Chief of Naval Operations, Development, principal luncheon 
speaker; and Lou J. Williams, president of the Chattanooga Chamber of Commerce. 
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held a classified 
problems in their 
Dr Howard \\ 
lirector Material 
Naval Weapons 


panel which was or 


sion to 
particular 

Gulbert 

Division, 
chairmanned 
metallurgy. The suc- 
ceeding panel topics and their chairme 
were Metals Fabricatior 


Comdr. Earl C. Vicars, 


and Machinery, 
Bureau of Ships; 
and Instrumentation, Louis 
Naval Weapon 
Polymers, Elliot A. Bul 

“in, Bureau of Ships; and Food Equip 
ment and Textiles, Lieut. ( John J 
Navy Supply Research and 
Bayonne, N. J 


or four ex 


Electronics 
Schlesinger, Bureau of 


Ceramics and 


omdr 
Anders« mm, 
Development Facility, 


On each panel were three 


who discussed a 


“Refractory and N 


perts special feature 


such problems as le 


Material 
“Fabrication of Deep 
and “Need for Ceramic 
system 

the Navy representa 


members were guests 


4 
“Solid State Ele 


Shielding 
tronics,” Divin 
Submarines,” 
Thermal Protectior 
In the evening all 
tives and panel 
Professiot 
Hotel Patter 


spc aker, Wa 


Society of 
Engineers at a dinner in the 


Milne 


by the 


the Tennessee 


the guest 
Hon. P. R 


Mayor of Chattanooga 


Secretary 


introduced Olgiati 


Drafting Section Of Production 
Techniques Division Draws Up 
Statement Of Its Purposes 


The Drafting Section, Production Tech 


niques Division, has drawn up a state 
According to W. W 
Thomas, chairman, Radio Corporation of 
America, Moorestown, N. J., the Sectior 


has been formed to provide to the military 


ment of its purposes 


a group of experienced and responsibl 
drafting administrators from industry to 
assist in the formulation of military re 
quirements in the general area of engi 


neering documentation and drafting ad 
ministration 


While the 


service to the 


primary purpose is one of 


Department of Defens« 
there is unquestionably a secondary bene 
fit as the participants gain a greater pro 
fessional insight into the needs of Govern 
of military 


ment and the interpretation 


specifications Members of the Sectior 
participate as individuals rather than as 


representatives of their companies 
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Effort may be directed to any phase of 


drafting and is not limited to requests 


from the military. Once a subsection has 
been established to study a problem, par 
Thus, 
mly experts with a sincere interest in the 


work 


Every effort is made to cooperate 


ticipation is completely voluntary 


project are brought together to 
on it 
with other technical and industrial asso 


ciations. Formal meetings of the Drafting 


Section includ reports 


Meetings of th Drafting Se 
tion are held twice each year and consist 
of three basic elements: (1) Status report 
f all subsectior s where progress 1s taking 
place on specific problems; (2 

technical papers matters rf 
engineering design disclosure and 
istration thereof; and (3) Ar rchange 


f information on an informal basis. 





Surface Preservation Section Holds 
Meeting At Watervliet Arsenal, N. Y. 


he twenty-seventh meeting of the Sur 
face Preservation Section, Production 
Techniques Division, was held at Water 
vliet Arsenal, the Army’s gun design and 
March 15th and 
Section Chairman Max B 
Roosa, Parker Rust Proof Company, De 
troit, Mich., presiding 


Col. Walter M. Tisd 


procurement center on 


16th with 


Maurer, Park 
Detroit, Mict 
version Coating 
Report,” by I 
Products, Inc 

Che afternoor 
a discussion of the 
the Surface P 


reservation Sectio 


Roosa and Henry Handler, 


Members of the Surface Preservation Section, A.O.A. Production Techniques Divi- 
sion, during their meeting at Watervliet Arsenal, Watervliet, N. Y. (Army photo). 


ortyv men 
bers attendn \ na il ‘ Maj (rer 

P | hlit g d Y or tec] 
operations, Headquarters, Wasl 
ington, D. C., and Col. J. M. Gruitcl 
ACF Industries, Inc., New York, N. 


hairman of the 


Edward 


nics 


Production Techniques 
Division 


day’s activities 


he opening included 
the presentation of the following papers: 
Service.” by Dr 

Metal Products 
Mich.: “Problems in 


Reconditioning Guided Missiles and Ele« 


‘Designing for Long 


John A 


Company, Midland 


Stevens, Dow 


tronic Equipment Caused by Corrosior 

by Paul Tunnhof, Letterkenny Ordnance 
Depot, Pa.; 
Problems in Production of Missile Com 
Harry L. Ammlung, Abert 
leen Proving Ground, Md.; “New Devel 
opments in Fluid Bed Applications,” by 
Lloyd O. Gilber, Rock Island Arsenal 
Ill.; “The Effect of Surface Preparation 


“Some Specific Corrosior 


ponents,” by 


on Filoform Corrosion,” by James I 


May-June 1960 


sistant tor 

hief of 

Weapons systet 
they operate 
subject of a tall 
Assistant Chief of Ordnance 
Coordination, Washington, D 
spe aker at the dinner 


Country Club on March 15th 


meeting at the 


Final papers of the meeting were pre 
sented the following morning, and Lieut 


Col. Harold V 


\r senal’s Re search 


Mackey, chief of the 
and Ex 


sion, discussed that unit’s current 


gineeri 


ities. Robert H. Hill, chief of the ¢ 
Section, and conferen 


Finis} 


cal Pro esses 
“Surface 


Manufacture.” 


coordinator, spoke on 
Problems in Cannon 
Mr. Hill als 
included the pl vs 
ishing and mechanic: 
fabrication and assembly 
cold-working cat-treat, mag 


ing and chrome-plating areas. 


lirectors 


Department of Avia 


cine, Lovelace Foundation for 


Air Force Medical Corps 


New Officers And Directors 
Are Elected At Meeting Of 
Texas Post In Houston 


annual meeting of the Texas 
February 10t i he 
Houston, Tex new officers at 
j d 


Houston 


Brig 
H hwi berg, U.S.A.F 


on “Humar 


were induct 


rements 


Navigation 
Che general, who is now head of the 
Space Medi 
Medical 
lucation and Research, served for thirty 
Army Medical Corps and the 
He discussed 
interesting detail the progress in pre 


men al 


Post are 


Electronic Components Unit 
Meets With Advisory Group, 


Department Of Defense 
Electronics Components Secti 
Electronics Division, met witl 
Advisory Group on Electronic Parts 
irtment of Defense Group's 
etariat in Philadelphi a., on Jan 
13, 1960. Sectic ‘hairman P. §S 
I Laboratories 
Oo 1s also a 
irranged the 
Section members 
up's 
Section members observed the 
began with three 
Marsten, chair 
AGI Working G 


reports se 


sc rese; 
resistive devices 
particularly en 


ised fur 


coaxial 
a also stressed the need for increas« 
mission 
rdnance Fu 
illustrated le 
ctromcs pr 
rominiatur 
reatly 


we ights 


electronic Discus 
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thereafter concerned the activities 


AGEP. 


following 


many 
of the 

The 
ducted its 


day the Section con- 


own meeting to discuss how 
it could improve assistance furnished to 
the services. It was agreed that stronger 
liaison through joint meetings is desirable. 
Furthermore, it is believed that the strong- 
est assistance can be rendered by advis- 
ing of channels to solutions rather than by 
specific problem solutions which are usu- 


ally beyond the scope of the Section. 


Albuquerque Post Presents 
Scholarship Award During 
Meeting At Sandia Base 
The 
stag meeting at the Sandia Base Officers’ 
Club on Wednesday, 17th. A 
feature of the meeting was the presenta- 
Post O'Connell of 
the first $100 scholarship award to Ray- 
of New 
Air 


Albuquerque Post held its winter 
February 


tion by President J. J 


mond L. Lent, a University 


Mexico student and member of the 
R.O.T.<. 

After the presentation and a brief busi- 
O'Connell 


the principal speaker, Eaton H. Draper, 


session, Mr introduced 


ness 
director of systems development of the 
Sandia Corporation. In discussing “Shifts 
in Atomic Weapons Development,” Mr. 
Draper pointed out that recent advance 
ordnance have re 


ments in engincering 


sulted in vastly improved nuclear weap 
ons from the standpoint of reliability and 
He gave examples of the sim- 
checkout 


routines where by a few quick checks an 


simplicity 


plification of weapons systems 
aircraft pilot is assured of the same relia- 


bility previously obtained only by long 

preparation and hours of checking 
Among the continuing engineering prob- 

lems he cited were: (1) the increasingly 


severe environments presented by new 


weapons systems; (2) requirements for 


2 


further miniaturization; (3) achievement 
of the ideal balance between operational 
safety and reliability and (4) continued 


simplification of stockpiled weapons. 


General Ankenbrandt Holds 
Meeting Of Electronics 
Division Executive Board 

The of the Electronics 

Division, Maj. Gen. F. L. Ankenbrandt, 
U.S.A.F. (Ret.), Radio Corporation of 
America, Camden, N. J., conducted a 


meeting of the Division Executive Board 


new chairman 


in Philadelphia, Pa., on January 15th. The 
meeting was called to discuss past activ- 
and 


and plans, 


that 


ities, current projects 


possible future actions would most 
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aptly contribute to the Division mission 

Particular attention was devoted to the 
need of avoiding duplication of the efforts 
of the 
Other important subjects were the staffing 
of the 
ization of the Sections for most effective 


many other electronics groups 


Sections and even the basic organ 


performance. Because of the urgency of 
the staffing problem it was decided to table 
reorganization projects at this time. Sub- 
sequent discussion centered upon the next 
Division meeting, now projected for the 
fall of 1960 at the 

Board members 
\nkenbrandt ; 
Electric 


Pacific Missile Range 
included Gen 


Mess« of 


Syracuse, 


present 
Col. H. G 
Company, 


eral 


General 


N. Y., Deputy Chairman; H. J. Schrader, 
RCA, Secretary; M. C. Batsel, RCA, 
Camden, N. J.; P. S sell Tele 
phone Laboratories, Inc., Whippany, N. J 
J. D. Woodward, RCA, repre- 
senting Dr. S. W Westing- 
house Electric Pittsburgh, 
Pa.; J. M. Pearce, Martin 
Baltimore, Md.; G. W. Cain, 
Arsenal, Philadelphia, Pa.; 
dler, Office, Chief of Ordnance, Washing- 
ton, D. C. 

Col. H. C. Thayer, 
Washington, D. C., 
director for technical operations, A.O.A. 


Darnell, 


al sO of 
Herwald, 
Corporation, 
Company, 
Frankford 
Henry Han- 


U.S.A (Ret.), 
represented the staff 


Headquarters. 





Underwater Ordnance Group Meets At 
Naval Mine Engineering Facility 


The U. S. Naval Mine 
Facility, Yorktown, Va., 


Steering Committee of the Mine Section, 


Engineering 


was host to the 


Ordnance Division, for its 
27th. Section 


DuKane 


Underwater 
meeting on January Secre- 
tary R. W. Robbins, 
tion, St. Charles, Ill., conducted the meet 
ing in the absence of Chairman J. McW 
Stone, also of the DuKane Corporation, 
R. H. White- 


Inc., Laconia, 


( orpora 


and Deputy Chairman Dr 
head, Scott & Williams, 
N. H 

The first report presented was “Mine 
Material Reinspection,” submitted by the 
id hoc committee consisting of G. C 
\erojet-General 
Calif., and W. S. Leitch, Bendix 
North 


\ salient section of the report noted 


lhroner, 
\zusa, 


\viation Corporation, 


Corporation, 


Hollywood, 
Calif 


NMEF attempts to obtain improved pro 


duction by (1) informing contractors of 


product and (2) ob- 


the function of the 
taining feedback of eng ‘rine data fr . 
uning teedbDac of engineering data trom 


the contractor. 


The Test Set Subsection presented the 
draft of a l 


final testing and 
calibration procedures wherein a prover 


report on 
procedure used by a 
outlined. ¢ \ 
spoke for the subsection 


major corporation 
Macris, Joliet, IIL, 


Subject to some 


Was 


minor modifications, the report was ac 
cepted and approved for printing and sub 
mission to NMEF 

F. D. Friedlein, 
Inc., Baltimore, Md., 
from the Case 
The 


liaison 


Charles T. Brandt, 
submitted a progress 
Materials 
stresse d the 
Materials 


t possible answers to 


Subsec 


need for 


report 
tion report 


stronger with the Divi 
sion to assure the be 
this ng problem 

For NMEF, the first speaker was J. \ 
Koman, 


Publications Problem.” His excellent pres- 


continuin 


who discussed the “Technical 


entation illustrated the need for the 
improved readability of technical 


Pettit, Jr., 


greatly 
manuals. W. M 
the progress of the 


clock delay 


reported ot 
refrigeration tests of 


mechanisms 


At Mine Section nm eeting, Yorktown, Va., were, seated left to right: A. H. Sellman, Bu- 
reau of Naval Weapons; H. A. Miller, Naval Mine Engineering Facility; F. D. Fried- 
lein, Charles T. Brandt, Inc.; Comdr. T. R. Fonik, Naval Weapons Station, Yorktown; 
R. W. Robbins, DuKane Corporation, St. Charles, Ill.; T. J. Grady, Minneapolis-Honey- 
well Regulator Company, Minneapolis, Minn.; C. A. Macris, Joliet, Ill; Dr. A. H. 


Lamb, Curtiss-Wright Corporation, Carlstadt, N. J. 


Standing, left to right: W. M. 


Pettit, Jr., Naval Mine Engineering Facility; Col. H. C. Thayer, A.O.A. Headquarters; 
H. M. DeWald, John Machek, Jr., T. B. McConnell, A. J. Friedhaber, and J. V. Ko- 


man, all of NMEF; 


Lieut. Comdr. G. T. Ragon, 


NWS; and N. NMEF. 


Lewis, 
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Che univer was presented by T. B. McCon 


| NMEF 


ilso. described 


phragms,” 


was tle nel, who 


al problem of quality pro 


duction by alternate producers recent 
subject of John Machek, Jr. Product re 


design was suggested as 


work in this area 


} 


time schedule prevented discussion 


al d ol 


a possible solu Phe 


tion, but the time factor dictated a solu- of the problems of mine batteries 


value which were deferred 


until the 


tion in the manufacturing process area for engineering 


current production next meeting when they could be 


The subject, “Cold Flow of Dia more completely evaluated 





“Air Defense Of The Fleet” Is Subject 


Of Interesting San Diego Post Display 


nuclear-powered 
(CGN 9) 


Electronics 


15-foot model of the 


missile 


“Air Defense of the Fleet” the a 
central theme of the San Diego Post dis 


Ww eck 


was 
LonGc Beacu 
Navy 
tory. A full-sized Sparrow III missile wa 


Navy 
siles, and the ships and planes that launch 


cruiser 


play during National Engineers’ in loaned by the Labora 


Southern California 


A special committee led by Capt. Harry on exhibit, and models of all mis 


C. Maynard, U.S.N 
opment Force, worked long hours to per- 


Operational Devel 


them filled the tables 


Shown above are some of the members of a special committee of the San Diego Post 
who helped plan and man a special A.O.A. display. Left to right they are: A. L. 
Bergtold, U. S. Naval Reserve (Ret.); Calvin P. Owen, Post vice-president; Curtis 
Bates, Ryan Aeronautical; Capt. Harry C. Maynard, U.S.N., Operational Develop- 
mental Force; Thyrsis B. Field, Post president; Lieut. Comdr. W. H. Woodson, U.S.N.; 
and George B. Swanson, Post secretary. Theme was “Air Defense of the Fleet.” 


fect an eye-catching models that was manned cor 


Naval ai 
presentation of 


The 


by officials and members 


array of booth uously 


defense at sea as of the 


A.O.A 


\ssociation’s 


exemplified 
terest of 
\.0.A 


members 


well as a items aroused the i 


that pointed up the major the aims of the 


seeking better ordnance by number of new 


providing a talented advisory link between 


function of 
the Association. 

Post 
Maynard on the « 
B. Field, Lieut. ¢ 
Calvin P 


center of attraction was A, 'E. 


science and industry and the three services officials who served 
ymmittee were: Thyrsis 


‘omdr. W. H. Woodson 


Swanson, and 


On the backdrop of the display were the 
A.O.A 
Navy flag, shown for the first time on the 
West Coast. The 


banner and the new United States 
Owen, George B 


Bergtold 





Welding Section Meeting Features 
Panels From Military Installations 


A large turnout of more than one hun Che novel meeting plan allotted time to 
Welding 


Techniques Division 


dred members and guests of the several military installations with repre 


sentatives of each speaking briefly on some 
installation’s work and 


Section, Production 


winter meeting held at phase of their 


Mass 


set the stage for a 


Watertown Arsenal, problems. 


May-June 1960 


Frankford 
Schwartzbart describing zu 
High-Temperature and Heat-Resistant 
Material.” Andrew \eropro) 
ects, Inc., West Chester Pa ce 
‘New Advancements in Ultrasoni 
Welding,” a 

} | } 


Jones who was unable to attend. Pri eT 


Brazing ! 


Pocalyco 
ntinued 
with 
paper prepared by J Byrot 
ford Arsenal ther 
sented for discussion by Frank W. Hus 
The Watervliet Arsenal sessiot 
with Louis Che ‘Development of 
Suitable Techniques f Projection Weld 
ing.” Richard Lew then led 
sion of Watervliet pré 
W. A. Wilson, Army 


Redstone 


of Fran 


arm y's 


the di 


scus 
Ballistic Missile 
Agency, 
of tl nizatior witl 
Alur in Missile 

Rober oppes followe 


the session 

“Welding of 
Applications.” 
Deve pment of Fy 
Automatic Fusion Welding 
returned with R. J. Schwing 
“Lg, 


Quality in 


with his paper 
Criteria for 
Mr. Wilson 
hamer to present 
Control of Weld 
Alloys,” after which Mr 
tored the 


of Ultrasonics for 
Aluminun 
Wilson mot 
discussion of ABMA prob 
lems 
The 
presentation by the host itertow 
Arsenal. C. E. Harthx 
“Production Methods 
Alloys.” W. P 


Status of 


afternoon wit! 


for Welding Ti 

Hatch then dis 
“Current Weldability 
Testing.” Mr. Hartbower presented, “Ad 
vancing the Technology of Welding High 
Materials,” and then le« 


the discussion of problems at Watertow1 


tanium 


cussed, 


Strength Sheet 


The dinner session featured a speech by 
Gen. O. E. Hurlbut 
Ordnance Ws: 


Arse nal 


Brig 
rene ral 
Roc k 

uled and unexpecte: 
( E Jackson, Li 

N. J., showed picture 
described his experiet 


Island 


visit to the U.S.S.R 
vat ' 
ress in Russia 
Che following 


levoted to the Ord 


Welding 


then 


“Ferritic 
Schevo 
problems for 
picture, entitled 
Past, Present, Futur: 
Mr. Jacksor lesse S 
Wright Corporat W ood-Ridge 
1 J. H. Berryman, Ait 
New York, N. Y 


After a brief round-table discussion ar 


Reduction Com 


imation by Mr. Ingram, the meeting 


idjourned for luncl ind a tour of the 


1 . 1 ’ 
welding facilities of the arsena where 


member 


were enabled to inspect welding 


processes and diverse weldments in proc 


ess and completed 
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General Gavin Is Guest Of Honor At 
Annual Dinner Of Los Angeles Post 


Lieut. Gen. James M. Gavin, former 


Army Research Chief, was guest of honor 


ind principal speaker at the annual din- 
ner meeting of the Los Angeles Post held 
in February in the Grand Ballroom of the 


Hilton Hotel, Los Angeles All 


the traditional formality of Association 


Beverly 


meetings was brought into play in spe- 


cial tribute to General Gavin who re- 
ceived a great ovation from the many hun- 
dreds of members present. The occasion 
was also the twenty-fourth annual meeting 
of the Post which was established in 1936. 
aa 
of directors of the 
Aubrey E. Austin, Post president, acted 
as toastmaster Lieut. 
Fort 


he 


Gabrielson, chairman of the board 
Post, presided, and 


The invocation by 
Emanuel Carlsen, chaplain at 
Calif 


\llegiance 


Col. 
MacArthur, 
Pledge of 

Mr. Austin introduced the guests at the 


was followed by t 


head table and then presented a testimonial 
hooklet to Samuel K. Rindge to commem- 
orate his twenty-four years of service as 
Post treasurer and his forty years as a 
member of the Association. 

now president of Arthur 


General Gavin, 
Boston, and an 


D. Little, Inc., 

ing speaker, gave an address that held the 
spellbound. He 
interplay of 
also the need 


outstand- 


audience discussed his 


philosophy of the research 


and national defense and 


to take optimum advantage of the best 


’ . 


| in future 


' 
nd technical personne 


plannin 

Guests at the speakers’ table were 
and Mrs. Roland L. Wilson, U.S.N.; Col. 
Daniel A. Cooper, U.S.A.F.; Mr. and 
Mrs. Frank Mayer; Mr. and Mrs. Robert 


Lieut. Gen. James M. Gavin 


W. Reniers; Lieut. Col. and Mrs. Fancher 
K. Whitburn, U.S.A.; Mr. and Mrs. Au- 
brey E. Austin, J1 General Gavin; Mr. 
and Mrs Mr. and Mrs. 
Thomas V. Jones; Mr. Rindge; Colonel 
Robert C. Geffs. 


( sabr ielson 


Carlsen; and 





General Schombure Addresses Meeting 
& S 


Of Tennessee Valley Post At Huntsville 


Maj August Schomburg, Com- 


manding General, Army Ordnance Missile 


Gen 


Command, was honor guest at the Tennes- 
see Valley Post meeting a few 
1 


weeks after he assumed his new command, 


winter 


and a large crowd of members and guests 
packed the Huntsville ( Ala.) Community 
Center to welcome him 

Post Robert W. Cuthill in- 


Mello, personnel di- 


President 

Robert F 
rector, Army Ordnance Missile Command, 
the toastmaster for the occasion. After the 
invocation by the Rev. A. J. Yunker, Sr., 
the Hon. R. B. Searcy, Mayor of Hunts 


ille and an enthusiastic supporter of the 


troduced 


\rmy missile men, welcomed the guests 

At the brief business J. Allen 
Muller reported for the nominating com 
slate of officers which 


meeting, 


mittee on the new 
was then accepted unanimously, following 
which the officers, led by the new presi 


Milton K 


Brown Engineering Company, were intro- 


dent, Cummings, president of 
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duced by Maj. Gen. E. P. Mechling, from 
\.0.A. headquarters, and Mr. Cummings 
took over the gavel 

Maj. Gen. J. A 
General, Army 


introduced General Schomburg 


" 
Barclay, Commanding 
Missile \ge ncy, 


who cap 


sallistic 


did dem 
Army 


programs 


tivated the audience with a splet 


onstration of new developments in 


other 


researcn 


Among the startling revelations were sev 


missilery and 


eral examples of reductions in the size of 
radios and other electronic devices by 
microminiaturization of components. The 
general also did some tricks with infrared 
stage the old 


Honest 


devices and exhibited on 
checkout 


John missile. The new equipment requires 


and new gear for the 
only a few minutes’ adjustment of three 
dials whereas the older apparatus was a 
complex of computers and instruments 
that needed a long series of manipulations 
Post officers and direc 


Newby, 


The other new 


Vice-Presidents D. H 


tors are: 


Northrop 

lalbot, 
Duke, Reyn 
\labama 
representative 
R. W. Wash 


Associated Engineers; ] 


NASA: A Demetrious, 

Corporation; and Col. W. M 
Chrysier Corporation. M. (¢ 
olds Metals Company, Shefheld, 


is the national Council 


and the new directors are: 
burn, Southern 
W. Wiggins, Thiokol Chemical Corpora 
A. Muller, ABMA; M. J 
Karl Woltersdorf, 
Walter Wiesman 
1). Johnson, No \labama 
Shaeppi, Army Rocket and Guided 
Agency; R. A. Harrison, IBM 
R. Abbott, Lockheed Air 
Dawson, P. R 
E 


tion; J Groat, 


\OM¢ 


Utilities ; 


Huntsville 

ABMA; T 
North Associates : 
Paul 
Missile 
Corporation; J 
craft Corporation; L. G 
Mallory Company; and Dr 
ARGMA. 


Ralph 


Swann, 


Special Liaison Committees 
Of The Armed Services Meet 
With A.O.A. Staff Members 


Special 
three armed 


staff of the 


meetings of the 


\ series of 
Liaison Committees of the 
services and members of the 
were 


Headquarters of the Association 


held in January and February. The pur- 
pose of the meetings was primarily to im 
prove the quality and quantity of assist 
ance rendered to the services by the 
Associatior 

Association 


stated and amplified for newly assigned 


The missior Was re 


members « committees. Discus 
ion ther 

Liaison Commi 

position in assuring optimum coordination 
\ssociation 
Specific haison problems were reviewed 
| 


and suggestior i to 


of the service nd the 


improve the 
earlier fine relatior 


that have existed be 


encies and the Asso 


ciation [Two basic problems 


tween the service ag 
analyzed 
were those of accurate definition of prob 
lems by the services and the submission of 
timely recommendations by the Associa 
tion. 

Liaison Committee member 
present to represent the Army 


Maj. Gen. N. M 


service 


Special 
Ordnance 
were Lynde 
Field 


arlson hief 


Corps 
Chief of 
nar ( 


Brig. Gen. Gun 


Industrial Division 
\ssistant Chief of 
Chet Clark 
Chief of Ordnance: Col 
Othee, 
Henry 


Ordnance 


Brig. Gen. J Cave, 


Ordnance : (sen Office 


Robert Peters, 
Chief of 
Handler, 


Army 
Office, 


Executive Off 
Ordnance ; 
Chief of Army 
The discussion with Navy representa- 
tives also included relationships with the 
Weapons, 
the Bureau of Ordnance and the 
Navy 


from the Bureau of Naval Weapons were 


Bureau of Naval successor to 
, 

Bureau 
of Aeronautic members attending 


(Continued on p. 896) 
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Aluminum works so many ways for a strong and lasting peace 


Reaching for the moon? 


Alcoa goes to work immediately on defense projects 


Lunar, interplanetary or orbital project—Alcoa is pre-eminently qualified to be part of it. No other light- 
metals company has more experience. Or has invested more money or man-hours in research. Or has mor 
modern equipment, in more plants—more savvy in developing and manufacturing new aluminum alloys 


Alcoa’s research and development facilities are integrated with its nationwide manufacturing complex 
Regardless of how many operations are involved, each project is produced by one, individual, over-all effort 


f America, 9031-EK Alcoa Building, Pittsburgh 19, Pa 


ALCOA ALUMINUM 


ALUMINUM COMPANY OF AMERICA 


For more information, write: Aluminum Company o 


May-June 1960 
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Rear Adm. C. T. Booth, Assistant Chief 
for Program Management, chairman; 
Capt. E. A. Ruckner, Assistant Chief for 
Research, Development, Test, and Evalu- 
ation; Capt. H. N. Larson, Executive 
Director, Office of Assistant Chief for 
Production and Quality Control; Capt. 
F. A. Chenault, Deputy Director, Special 
Projects Office; Capt. J. A. Pridmore, 
Executive Assistant and Security Officer, 
Office of Assistant Chief for Fleet Readi- 
ness; Comdr. Charles Helme, Executive 
Assistant, Office of the Chief of Bureau 
of Naval Weapons; and F. M. Gloekler, 
Assistant Research and Engineering Of- 
ficer, who is secretary of the Navy Liai- 
son Committee 

Plans for the 42nd Annual Meeting of 
the Association at Wright-Patterson Air 
Force Base on May 5th received much 
attention at the meeting with Air Force 


members of the Committee. Members at- 
tending included Maj. Gen. V. R. Haugen, 
Director of Development Planning, Office, 
Deputy Chief of Staff, Development; Maj. 
Gen. C. J. Bondley, Jr., Headquarters, 
U.S.A.F.; Gen. B. W. Chidlaw, vice- 
president, Thompson Ramo Wooldridge 
Inc., Cleveland, Ohio; Col. Paul M. But- 
man, Air Research and Development Com- 
mand; Col. E. V. Conkling, Directorate 
of Research and 
Deputy Chief of Staff, Development; Col. 
J. E. Davoli, Office, Deputy Chief of Staff, 
Matériel; Col. R. T. Fincke, Headquar- 
ters, U. S. Air Force; Col. L. E. Johnson, 
Deputy Director, Logistics Plans, Office, 
Deputy Chief of Staff, Matériel; Jesse 
Hadley, representing the Bendix Corpora 
tion, Washington, D. C.; and Cliff Rob- 
Aircraft 


Development, Office, 


erts, representing the Boeing 


Company, Washington, D. C. 





Yankee Post Holds Seminar And Dinner 
At Cambridge Research Center, Mass. 


The Yankee Post winter meeting pro- 
gram covered a wide field of interests 
when members assembled at the Air 
Force Cambridge Research Center, Bed- 
ford, Mass., on Thursday, February 25th 

In the early afternoon at the Hanscom 
Air Force Base Theater a seminar was 
conducted by industrial leaders who pre- 
sented their experience in team contract- 
ing for Army Ordnance. The speakers 
were: James P. W. Davidson, vice- 
president of Saco-Lowell Shops; Ray- 
mond P. Felkel, deputy chief, Operations 
Division, Boston Ordnance District; and 
Walter B 
manager, Industrial Products Department, 
East Springfield Works, Westinghouse 


Mossenburg, general sales 


Electric Corporation. 
The subject resulted in some lively dis- 


cussions. Following the seminar, a film 
entitled “On Target—the Atlas ICBM” 
was shown, and then the early crowd 
joined other members at the Officers’ 
Club for a reception and dinner where 
Post President John H. Gannett presided 

The guest speaker, Thomas L. Phillips, 
of Raytheon Company, was introduced by 
Dr. Ashley Farrar, assistant vice-presi- 
dent and director of marketing for Ray- 
theon 

Mr. Phillips showed some recently re- 
leased films of the air-to-air Sparrow II] 
and surface-to-air Hawk missiles, devel- 
oped by his company. In his talk he 
emphasized our missile dilemma—the need 
for great accuracy, reliability, and rugged- 
ness at a price that can allow quantity pro- 


duction, 





Brig. Gen. John W. Cave Addresses 
Meeting Of A. O. A. Washington Post 


trol, and gun or missile, one command is 


Brig. Gen. John W. Cave, Chief of 
Program Coordination, Office of the Chief 
of Ordnance, was guest of honor at the 
February Washington Post luncheon at 
the Willard Hotel 

General Cave explained the manage- 
ment responsibilities in Army Ordnance 
for developing and producing weapon 
systems. He noted that the annual ex- 
penditure of about $3 billion in this cate- 
gory requires decentralization of manage- 
ment into commodity commands. Since a 
weapon system will involve several com 


modities, for example, vehicles, fire con- 
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given the responsibility for coordinating 
the entire system. 

The numerous operations that are nec- 
essary to procure a battle-ready weapon 
system were featured concisely in a set 
of slides showing district procurement 
operations, climatic and service testing, 
packaging, and training. The general 
noted that these steps were always pre- 
ceded by the work of the scientists, engi- 
neers, and designers who plan the system. 

In two special films General Cave 
showed Nike Zeus test shots and a Hawk 





Systems competence in 
design, implementation, 
structural construction, 
installation, operation, 
training, and 
maintenance of: 


1. Space surveillance 
systems 


2. Transportable elec- 
tronics systems 

















3. Instrumentation, con- 
trol, and switching 
systems 


4. Telecommunications 
systems 


Integrated land, sea, 
and air communica- 
tions systems 


6. Data systems 


CORPORATION 


CABLE @ ALPHA DALLAS 
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Alpha Corporation is an experienced supplier of 


Bi Ky TRI NICS transportable electronics systems and support 


packaging ...in projects where the entire 


( ‘TONSTA NTLY complex is transportable and where transportable 


units are part of a larger complex. Capabilities 


A 7 ) re 
/ \ \ A ILA BLE extend from design through implementation, final 
ANYWHERE test, and customer orientation. Particular 
—_ i+ ~ alll . 


emphasis is directed toward reducing user 
problems through design compatible with human 


engineering factors and simplified maintenance. 


The more than 700 engineers, technicians, and 
supporting personnel of Alpha represent a most 


substantial store of diversified systems experience. 


CORPORATION 


A SUBSIDIARY OF COLLINS RADIO COMPANY 


SYSTEMS DESIGNERS, ENGINEERS, CONSTRUCTORS, WORLD-WIDE © RICHARDSON, TEXAS © TELEPHONE DALLAS ADams 5-2331 
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. YOUR 


MARKEM FIELD ENGINEER 


KNOWS THE RIGHT ANSWER TO YOUR 
MARKING PROBLEM 


There’s a fast, safe, low-cost way to 
put clear, durable marks on your 
ordnance item or package —and your 
Markem field engineer can give you 
full facts. He knows which Markem 
machine, printing element and spe- 
cialty ink or marking compound will 
do the most efficient marking job for 
you — depending on the size and shape 
to be marked, rate needed, conditions 
the marking must withstand. Dozens 
of standard direct, offset and screen 


process machines ... new Unitized 
Printing Heads to combine with other 
equipment ... special purpose ma- 
chines . . . explosion-proof equipment 
+ » « quick-change type for short runs 
. . . thousands of specialty inks and 
marking compounds including MIL 
spec types — are readily available for 
your needs. Get experienced help— 
call your local Markem man. Markem 
Machine Co., Keene 9, N. H. 


everything industry needs... for profitable marking ...since 1911 MARKEE! 





Environmental testing of TARmac ASR-4 Airport Surveillance Radar 
System, developed and produced for the Federal Aviation Agency. 


TiIN HEAVY RADAR 
SYSTEMS 


TEXAS INSTRUMENTS 


INCORPORATED 


6000 LEMMON AVENUE . 


DALLAS 9, TEXAS 
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antiaircraft missile shooting down an 
Honest John rocket 

Post 
duced the 
table: Maj Lynde, Assistant 
Chief of Rear Adm, M 
E. Hubbard, Ship Characteristics Board, 
Office, Chief of Naval Operations; Brig. 
Gen. H. F. Deputy Chief of 
Army Ordnance ; Gen. E. F. Cook, 
Deputy Chief Signal Officer; Brig. Gen. 
G. C. \ssistant Chief of Army 
Ordnance; Capt. J. A. Pridmore, U.S.N., 
Executive Director, Fleet Readiness Divi- 
Naval Weapons; Capt 
U.S.N., 
Bureau of 
Post 


J. Reed, Post secretary- 


President Stewart Magee intro- 


following guests at the head 


N. M 


Army Ordnance ; 


Gen 


Bigelow, 


Brig 


Carlson, 


sion, Bureau of 
mn. A. 
rector, Administration, 
Weapons; M. ( 
and W 


Executive Di- 
Naval 


vice 


Seymour, 


Richmond, 
presi lent ; 
treasurer. 


Track And Suspension Section 
Responds To Call For Help 
On Detroit Arsenal Problem 

and Section, 


Combat 


Track 


and 


The Suspension 
Tactical Vehicle 
responded to a call for technical assistance 


Division, 


by means of an unusual mecting held at 
the Cadillag Motor Car GMC, 
Cleveland Ordnance Plant, in January 
The Packaging Engineering Section, De 
Arsenal, A.O.A 


mendations on surveillance tests conducted 


Division, 


troit requested recom 
on rubber bushings and replaceable rubber 
r91E3 tracks 


headed by 


grouser pads in the 


Section members, 


Eighteen 
Chairman Joseph Proske, Burgess-Nortor 
Manufacturing Company, Geneva, IIl., met 
(sovernment representatives 


staff of the 


with fifteen 
and members of the 
Cleveland Ordnance Plant 
C. L. MecDermit, Detroit 
chairman, that the 
from 5 to 7 
and test 


sever 


Arsenal, pro- 


gram advised tracks 


had been in storage vears 


prior to their recent assembly 


run of about 1,000 miles. The track speci 


mens were then viewed by the Section 
members. 

After 
tests, Mr 
ing Section answers and recommendations 
Either “flat” or 


was satisfactory 


discussing the evidence of the 


Proske presented the follow- 
“curved” pack storage 
for the bushings. Track 


should preferably be stored indoors. but 


if stored outside it should be covered by 
tarpaulins, polyethylene covers, or other 
Also, track stored out 


side should be inspected at least annually 


similar protection 


Wherever stored, rusting of metal track 


components dictates thorough reinspec- 


tion, cleaning, and reapplication of pre 
servative compounds 
that the 


It was also noted importance 


of environment as well as age in storage 


and preservation is important in extend 
ing the storage life of track. Recommenda 


tion was made that the present approacl 
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G.--. 


manufacturing corporation 
1718 Germantown Road « Middletown, Ohio 


Openings for creative R&D Engineers with 
Missile-Space experience. Write to 0. E. 
Chandler, Mgr. Professional Employment, 
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ay RNA 
ie 


New Aero Van Collapsible Shelter 


¢, 








AERONCA DESIGNS, TOOLS AND PRODUCES NEW CONCEPTS IN 
LIGHTWEIGHT HIGH-STRENGTH AIR TRANSPORTABLE SHELTERS 


Created by specialists in aircraft and missile weapon systems and sub-systems, 
Aero Van airborne shelters feature extreme versatility for world-wide appli- 
cations. These new shelters achieve superior strength-weight ratios as well as 
interior flexibility through new design and construction concepts. In addition, 
they are designed for ease of modification and low-cost mass production. 
Rugged all-purpose Aero Van shelters have been subjected to severe struc- 
tural, environmental and suitability evaluation tests conducted by Armed 
Forces testing agencies. 

Whatever your GSE shelter requirements, Aeronca can provide a “packaged” 
capability ... from original concept to finished product ... to meet your 
specifications. FOR DETAILS, WRITE FOR BULLETIN AS-103. 


ANOTHER CURRENT GSE PROJECT AT AERONCA... 





These photos show performance tests on a production mode! of new tactical shelter for ‘‘Jupiter’’ IRBM 
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CONTRACTOR - 
to the 


ARMY 


typical examples of outstanding 


achievement in mechanical, electronic, and 


electromechanical development to meet the 
many and varied needs of our modern Army. 


ARMY CHEMICAL CENTER © 


“Ces 


AIRCRAFT 
ARMAMENTS, inc. 


oe a 


Zi 


INC 


Ria 





Me 


U. S. Navy P5M-2 antisubmarine patrol seaplane, produced by Martin— 
equipped with TI-built AN/APS-80 surface search radar, AN/APA-125A radar 
indicator, AN/ASQ-8 magnetic anomaly detector and TD-239A intervalometer. 


Tl RADAR & MAGNETICS IN 
ANTISUBMARINE SYSTEMS 


eet TEXAS INSTRUMENTS 


a apes + INCORPORATED 
6000 LEMMON AVENUE . DALLAS 9, TEXAS 
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to the problem be continued, but that test 
mileage should be extended to that in 
military qualification tests. 


Citadel Post Hears Talk 
On Submarine Warfare By 
Comdr, W. A. Grossetta 


The Citadel Post launched one of its 
most active seasons with a winter meet 
ing attended by forty-nine cadets. Cadet 
Ist Lieut. A. S. Slovacek, newly elected 
Post president, introduced the other of 
ficers who are: Cadet 2nd Lieut. H. M 
Reed, vice-president; Cadet Cpl. S. R 
Bird, secretary; Cadet Cpl. A. W. Katz 
treasurer; and Lieut. Col. T. N. Cour 
voisie, the faculty adviser. 

The 1960 program was discussed and 
plans made to hold two other meeting 
at the Citadel and to visit Aberdeen Prov 
ing Ground in the spring. 

On March 8th the Post met to hear 
Comdr. W. A. Grossetta, operations of 
ficer, Submarine Squadron 4, on the sul 
ject of ordnance in submarine warfar¢ 
He described the employment of torj« 
does, mines, and underwater missiles arn 
the latest developments in submarine «: 
signs including the Albacore-type and th 
Polaris-missile-launching undersea craft 
He also explained the duties of an ord 
nance officer of a submarine. 


General Rawlings Conducts 
Meeting Of Executive Board 
Of The Logistics Division 
Gen. E. W. Rawlings, U.S.A.F. (Ret.) 
General Mills, Inc., Minneapolis, Min 
conducted a meeting of the Logistics Di 
vision Executive Board in January at 
the Wright-Patterson Air Force Bas« 
Dayton, Ohio. Problems discussed i 
cluded those of types of projects to be 
undertaken, the approach to problems r« 
ceived, and the most effective method of 

staffing the Division 

soard members present were Maj. Gen 
F. J. Dau, Champion Paper and Fibri 
Company, Hamilton, Ohio; J. M. Ewell 
Procter & Gamble Company, Cincinnati 
E. L. Lape, United Motor Service Divi 
sion, GMC, Detroit; S. C. Pace, Thomp 
son Ramo Wooldridge Inc., Cleveland 
Ohio; J. W. Buffington, General Mills, 
Inc., Minneapolis; and Maj. Gen. E, P 
Mechling, A.O.A. staff director for tech 
nical operations, Washington, D. C. 

To minimize duplication of effort, it 
was decided to coordinate closely with the 
Assistant Secretary of Defense to keep 
informed of studies being conducted by 
the services. Other study areas would be 
forwarded to the Section chairmen for 
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Auxiliary Gas Turbines becoming a 
prime power source for industry 


Helmut S help, chief engineer, 


AiResearch Gas Turbine Engines, 
the most widely used power source for 
the starting, air conditioning, cooling and 
heating of jet aircraft, now are becom- 
ing a prime power source for industry. 
Easier to maintain because of few 
moving parts, these lightweight gas 
turbine engines develop more horse- 
power per pound of weight and size than 
any other engine. Achieving 
their greatest efficiency 


THE 


OTHER DIVISIONS AND SUBSIDIARIES: 


AIRSUPPLY-AERO ENGINEERING @© GARRETT MANUFACTURING LIMITED © C.W.MARWEDEL © GARRETT 
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4iResearch Manufacturing Division of 
Arizona, Phoenix, surrounded by typical gas turbines now in production 


He 


GTCP 105 + GTP 70-4 
at maximum speeds, they run on almost 
any fuel and start immediately in 
weather. 

Present prime power applications of 
AiResearch gas turbines for industry: 
earthmoving equipment; small inde- 
pendent generator plants; marine use; 
helicopters and small conventional air- 
craft; emergency power plants; air con- 

ditioning, heating and refrigeration; 
atomic energy (closed cycle gas 


any 


COREOR ATION 


ranging in size from 30 to 850 hp. Clockwise from the top: GTC 85-28 
‘GTi 


1+ GTP 70-10 + GTU 85-2 
turbine with atomic energy heat source) 
First to design and develop a success- 
ful small gas turbine engine, Garrett is 
the world’s largest manufacturer of 
lightweight turbomachinery — having 
delivered more than 200,000 units, 
including 9000 gas turbines of all types 
ranging from 30 to 850 hp. Through its 
AiResearch Manufacturing Divisions, 
rhe Garrett Corporation is now offering 
this experience to all industry. 


AiResearch Manufacturing Divisions 


LOS ANGELES 45, CALIFORNIA @ PHOENIX, ARIZONA 


AIRESEARCH INDUSTRIAL @ AIRESEARCH AVIATION SERVICE © GARRETT SUPPLY ® AIR CRUISERS 


INTERNATIONAL 
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DISCERNING 
DRAFOMEN 


me tre 
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Hughes’ FALCON Air-to-Air Missiles in front of Convair F-102A 


Ti iNFRARED OPTICS 
IN) MISSILE SYSTEMS 


TEXAS INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE . DALLAS 9, TEXAS 





Association Affairs (Contd.) 





action and for guidance in staffing the 
Sections. General Mechling reviewed th« 
requirements for Section members and 
the procedures for obtaining Government 


consultants. 


Admiral Stroop Is Honored 
Texas Style By Lone Star 
Post At Dallas Meeting 


It was Navy Day in Dallas when the 
Lone Star Post members turned out 1 
large numbers on Friday, March 11th 
to welcome Rear Adm. P. D. Stroop 
Chief of the Bureau of Naval Weapons 

In the crowd of over 400 were a num 
ber of officials from the recently formed 
’anhandle Chapter in Amarillo led by 
John C. Drummond, manager of the Pan 
tex Ordnance Plant. His group included 
M. E, Shaw, Chapter president; Maj 
Bobby Scott, U.S.A.F 
R. Rollen, secretary; and Milton R. Hill 


.. Vice-president ; W 

The program was conducted at the Oak 
Cliff Country Club where Post President 
W. F Joyce as presiding othicer erected 
the guests and presented Admiral Strox 
who was initiated into the A.O.A 
Dallas-lort Worth fraternity in tru 
Texas style with a presentation of the 
complete regalia—Stetson hat, boots, spurs 
and branding iron 

The admiral responded in a manner that 
indicated he was equally at home in Texas 
as on the deck of an aircraft carrier. Then 
in his address he gave a brief account of 
operations in his newly formed Bureau 
of Naval Weapons and brought the audi 
ence up to date on the f 
power and our ability to counter the 
of enemy submarines 


Standards And Metrology 
Division Sponsors Varied 
Program At Redstone Arsenal 


Unusual exhibits, workshop sessions 
and a panel forum, plus presentation 
technical papers were the highlights 
the January meeting of the Standards and 
Metrology Division at Redstone Arsenal 
Ala 

The meeting, called by C. Thorpe 
Thompson, Sheffield Corporation, Day 
ton, Ohio, Division chairman, was keyed 
to “The Influence of Environment ot 
Measurement.” More than 160 members of 
the Division attended this unusual meet 
ing which included a demonstration by 
the Bureai of Standards of the krypto1 
86 light source. The light wave of the 
orange-red line of this source is expected 
to be adopted soon as the world’s stand 
ard of length 


A welcoming address was given by Maj 
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BRIEF SPECIFICATIONS 
Bucket capacity, 2 cu. yd.; bucket reach, 5034 in 


7 ft 
93% in 
0-24 MPH 


dump height); over-all width (bucket 
wheelbase, 88 in.; speeds, forward 

reverse (4), 0-30 MPH; shipping weight 
with diesel engine, 20,780 It with gasoline en 
gine, 20,440 Ib. 





4th 


HIGH LIFT, extra-long reach 
and safety! Note how bucket 
lift arms are completely in 
front of operator's area. This 
gives him new freedom of 
movement and greater al! 
round visibility. Other safety 
features: wide steps for safe 
and easy access from either 
side. Plus wide fenders that 
provide a handy engine check- 
ing platform as well as pro 
tection for operator from rocks 
and mud. 





NOW! The No.944 


...the Cat wheel-type Traxcavator 
... the first of a New Wheel Loader Line 


DESIGNED FOR ACTION, controls provide instant, 


finger-tip shifting . . . a full range of work and travel ; : 


speeds with reverse speeds 25% faster than for- 
ward speeds. Travel Range gives 2-wheel drive for 


re . 


roading ... Work Range automatically puts power 
to all 4 wheels. Other action features: conveniently 
located machine and bucket controls . . . forward 
reverse lever on the steering column. . . both bucket 
control levers with kick-out devices. Lift contro! 


ered PGE Ac a a : 

DESIGNED FOR PRECISE CONTROL, the No. 944 brake 
system is outstanding. The left brake neutralizes 
the transmission as it stops the machine to pro- 
vide superior loading action. The right brake leaves 


VERSATILE IS THE WORD for the Cat No. 944 Trax 
cavator, which is offered with a full line of attach 
ments and accessories to multiply its usefulness to 
you on any job. Available are forks, cab (shown 


releases at dumping height — tilt contro! positions 


bucket for digging. creeping, etc. 


Here’s the first of a completely new line of equipment... 
the Cat No. 944... rated at 2 cu. yd. capacity... that will 
soon include the No. 922 (114 cu. yd. bucket) and the 
No. 966 (2°%4 cu. yd. bucket). 

Watch for these new machines with the bold new de- 
sign...they're ready to bring new standards to wheel 
loader operation. Take a look at the big new features that 
make this the easiest and fastest wheel loader to operate. 
Every feature is designed for efficient work. Plenty of 
horsepower ... finger-tip steering ...smooth, fast bucket 
action... outstanding operator comfort and safety. 

Choose from two great new engines... the compact 
}-cylinder Cat D330 Diesel Engine, turbocharged for maxi- 
mum efficiency ... or the 6-cylinder gasoline engine. Both 
are 105* HP units. Whatever your requirements, there’s 


the transmission engaged for full control when 


here) and special buckets, including the exclusive 
side dump bucket. 


a No. 944 powered to meet your needs. Get the compl le 
facts on the No. 044. See your aterpillar Dealer the week 
of March 14. See for yourself how the new design pays 
off on your loader jobs! 


Lat rpillar Tractor Co.. General Offices. Peoria. Ill. U.S.A 


# the ate 


* For comparative purposes, the maximum rating « 
D330 Diese! Engine used in the No. 944 is 135 he 


CATERPILLAR 


Caterpeiar, Cat and T are Reg 
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Post and Division Activities 





(Army 
Col 


vice-president 


B. Medaris, Commander, 
Ordnance Missile Command, 
Henry N. Marsh, A.O.A 


in charge of national Technical Divisions, 


Gen. J 


and 


briefed members on_ technical ope ration 
activities. 

Papers presented included: “Measure- 
ment and Environment,” by A. G. McNish, 
National 
ton, D. C 
Measurements,” by H. O. Biggs, Sandia 
Albuquerque, N. Mex. A 
Effects on Di- 


Bureau of Standards, Washing- 


“Controlled Environment for 


Corporation, 
paper on “Environmental 


mensions,” prepared by F. C. Victory, 
Moore Special Tool Company, Bridgeport, 
Conn., was read by M. L. Fruechtenicht, 
Frankford Arsenal, Philadelphia, Pa. An- 
other paper dealing with “The Relation- 
ship of Dimensional Standards to Missile 
Inertial Guidance Components” was 
sented by Wiihelm Angele, Army Ballistic 


Missile Ala. 


pre- 


Agency, Redstone Arsenal, 


“Environmental Control of Electronic 


Laboratories” was discussed 
National 
Colo., at the after- 
noon meeting. Other papers were: “Opti- 
Large Missiles,” by 
R Ballistic Missile 
Agency; and “Environmental Effects on 
Optical Measurements,” by Dr, F. E 
Washer, also of the Bureau of Standards, 


Calibration 
by W. I 


Standards, 


Snyder, Bureau of 


Be yulder, 


cal Alignment of 
R. E. Godfrey, Army 


Boulder, Colo. 
The theme of the second morning ses 
“Summation of Environmental 


$10n Was 


Criteria Affecting Measurements,” with 
Mr. McNish acting as moderator 

The forum concluded in midmorning to 
allow members to inspect the extensive 
ABMA facilities. 

Mr. 
year’s meeting 
with the theme, “Standards and Produc- 


that 
Albuquerque, 


Thompson announced next 


will be in 


tion.” 





Admiral Martell Tells Washington Post 
About New Weapons For Naval Warfare 


Naval weapons were highlighted at the 
March 17th 
Washington Post. Rear 


meeting of the 
Adm. Charles B. 


luncheon 


xf 


Anti-person 


Martell, Assistant Chief of Naval Opera- 
tions for 


speaker gave an illuminating and refresh- 


Development, as the guest 


Pry 


nel Mine Detector AN/PRS-3 (XR-12) designed 


and built for the Corps of Engineers by Texas Instruments. 


TIIN MILITARY 
DETECTION SYSTEMS 


APPARATUS 
DIVISION 


TeExAS INSTRUMENTS 
INCORPORATED 


DALLAS 9. TEXAS 


ing summary of the impact of research ot 
naval warfare, particularly naval ordnance 

After a brief reminder that sea power 
enabled the United States to project its 
air and land power overseas, the admiral 
gave a progress report on the Polaris 
weapons system and antisubmarine war 
fare in general. He outlined the technical 
problems that had been overcome so that 
now there were four Polaris submarines 
launched. Moreover, seven out of the last 
eight prototype Polaris missile tests were 
successful. He said, “Before the year's 
end the first two boats will have disap 
peared into the depths of the North At 
lantic to provide continuously on station 
a deterrent force as nearly invulnerable 
as man can conceive.” 

In the field of 


the admiral described the need for detec 


antisubmarine Ww arfar« 


tion as well as destruction of undersea 


boats at greater ranges. Regarding this 
endeavor he said, “This we can do with 
rocket projected weapons, the Asroc from 
our surface vessels and later with Subroc 
with airborne 


from our submarines, and 


weapons launched from all varieties of 


ships from destroyers to carriers—but we 
have no room for complacency in these 
efforts.” 


Admiral 
that the Navy needs the 


Martell closed with a remark 
support of the 
American Ordnance Association as mucl 
today as in the past and will need it even 
more in the future 

Post President Magee, prior to intro 
Martell, presented the 
head table guests who were: Maj 
Assistant Deputy Chief 
U.S.A.F. Head 
A. Hansen, Direc 
tor of Supply Operations, Office, Deputy 
Chief of Logistics: Capt =e Myers 
Deputy Chief of Naval Research; and 
W. E. Haines and M. C. 
Washington Post vice-presidents. 


ducing Admiral 
Gen 
Leighton I. Davis, 
of Staff, 


quarters ; Maj. Gen. F 


Development, 


Richmond 


A.O.A. Committee Explores 
Possibility Of Assisting 
In Human Engineering Field 


A study of the needs of the services for 
assistance in the field of human engineer 
feasibility of establishing a 
group in this 
4.0.A. ad hoc com 
March Ilth at 
C. The committee mem 


ing and the 


permanent technical area 


were explored by an 


mittee which met on 


Washington, D 
bers were called together by Dr. R. B 
Sleight, A pplied Psychology Corporation, 


Arlington, Va., who acted as chairman 


After initial orientation in the field of 


human engineering to obtain a working 


definition of the term, discussion con 


tinued on the increasing number of com 


panies and service agencies which are 
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IMAGINATION IN SPACE 


Since Creation, man has looked out on space. At first, unknowing 
and incurious; then with the beginnings of understanding ; now 
free and able to explore. Yet to move in space calls for wholly 
new concepts of energy. 

This, then, is the working philosophy of Hercules in chemical 
propulsion: To design and manufacture highly concentrated 
packages of energy as propellants and rocket motors; each compatible, 
controllable, predictable; and each perfected for its specific mission 

HERCULES’ BACKGROUND: A half-century of creative imaginatio 
in the evolution of propellants, from shotgun powder to the manufacture of 
every one of the millions of U. S. rockets fired during World War Il, and now 
lo space propulsu n. Hercules facilities today ence mpass re search, design, 
engineering, and staff organization for the production of the most advanced 


propellants. Illustrated brochure available on reque sf. 


HERCULES POWDER COMPANY 


900 Market Street. Wilmingte n 99. Delaware 





mth 
PERFORMANCE 

2-Inch 
Cooling Fan 


AiResearch Minifan* is an ex- 
tremely high performance 400-cycle 
AC motor-driven fan used for cooling 
airborne or ground electronic and 
electrical equipment. Model shown 
has a flow capacity of 53.5 cfm at a 
pressure rise of 3.44 HO, and 
requires only 69 watts. 

Minifan operates up to 125°C. 
ambient. Its size and weight make it 
ideal for spot cooling, cold plates or 
as a cooling package component. 
The fan can also be repaired, greatly 
increasing its service life. 


Range of Specifications 


Volume flow: 21.5 to 53.5 efm 
Pressure rise: .6 to 3.44 H2O 
Speed: 10,500 to 22,500 rpm 
Single, two or three phase 
power 
Power: 16 to 69 watts 
Standard or high slip motors 
Weight: .36 to .48 Ib. 


A world leader in the design and 
manufacture of heat exchangers, fans 
and controls, AiResearch can assume 
complete cooling system responsibil- 
ity. Your inquiries are invited. 


*Minifan is an AiResearch trademark. 


4 
wee (7-1-1332) CORPORATION 
~ 
AiResearch Manufacturing Division 
Los Angeles 45, California 
a el 





Association Affairs (Contd.) 





establishing offices for the study of th Members present included Dr. G. H 


Problems of personnel shortages Mowbray, Applied Physics Laboratory 
and recruitment also were discussed Johns Hopkins | 


Increased Government recognition of Md.: Irving Goodman, Litton Industries 


science 
versity, Silver Spring 


the need for human engineering, as man of Maryland, Inc., College Park, Md 
fested by contractural clauses, is forcing Dr. R. M. Michaels, Bureau of Public 
Roads, Washington, D. C.; Dr. Joh 
Weisz, Aberdeen Proving Ground, Md 
G. Cheatham, Office of Naval 


1 


increased activity in industry. However, 
in many places it is still difficult to obtain 
proper incorporation of these factors Dr. P. 
Research, Washington, D. C.; Lieut. Co 
J. H. Ritter, Air Research and Develop 
id. 


U. S. Air Force, Wash 


throughout developmental and production 
stages 

Further discussion reviewed work by ment Commat 
other associations to assure avoidance of — ington, D. ( 
duplication of effort if a unit is organized Maj. Gen 
It also was noted that any such unit would — tor for technic: 
not compete with professional consultants C. Thayer, staff direct for public i 
and in all probability would increase theit mation, represented A Headquarters 
by greater recognition of their Washington, D. C, Dr. H. P. Van Cott 
Further action on International Business Machines Corpor: 


work 
tential contributions 
A.O.A. operations in the ld of human _ tion, Bethesda, Md is ul 


engineering will be considered later. this meeting of the committee. 





A. O. A. Fire Control Section Meets Al 
Naval Electronics Laboratory, Calif. 


1 infor he lecture pr 
and the Naval Tac 
a tw Ce 


An opportunity to get first-l 
some of the Navy's programs 
o see some of these projects 1 
vas given to members of tl 
Underwater Ordnar 
ring a meeting at Sar 


lary 


ntroduced Capt. J. M 
Naval Electronic 
Captain Phelps 
laboratory mission of conducting 
lopment program 
Stewart: “Long-Range Sonar Range an 
Tests,” by K. V. Mac 


Sonal Pec 


cludes instrumentation for anal Bearing Accuracy 


vironmental effects and human Kenzie 
“Submarine 


Comdr. A. ( 
Digitalized 


uldition, NEL provides consultant services niques,” 


nd sea-test facilities for Navy contrac- 


Target Classificatio 
tors. arson; ) 
eens f the organization and nk ata in rps.” . H. Har 
illocation of the responsibilities of the wood; and “Sonar, Present and Future 
Bureau of Naval Weapons was given by r. | ' Cher lso was 


Comdr. J. A. Gr ( \. Pittmar pt ntation and fils n NTDS by Lieut 
BuWeps, Was! ! 


At head table at Fire Control Section Meeting, I. to r.: John Litsios, Maxson Corp.; 
Thomas Bryant, Librascope; Paul Cohen, Sperry Gyroscope; Richard Miner, Thomp- 
son Ramo Wooldridge Inc.; Dr. Alton Anderson, chairman; Comdr. J. A. Grace. Bu- 
Weps; Al Clemenson, Arma Corp.; George Robertson, General Electric (Navy photo). 
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STEPS IN THE RACE TO OUTER SPACE 


Escape In Space 


The space-assembled super Satellites of 
the future will periodically encounter dis- 
aster—collision, mechanical failure, mili- 
tary attack, or the long chance of being 
hit by a meteorite. When this happens, 
“life boats” like the one shown here will 
bring their crews safely back to earth. 


Here is the operational sequence of an 
escape in space: 

1. Crew members don pressure suits and 
strap themselves into decelleration beds 
within the pressure-intact unit 

2. At the “Abandon Ship" signal, low- 
power, RATO-typelaunching rockets blast 
the sealed capsule from the threatened 
station (upper right illustration). 


May-June 1960 


3. Acting on orders from an astrogational 
computer, the retro-rockets check the 
capsule’s speed and break it out of orbit. 
(Foreground. Note details of offset heat 
shielding, hatches, slow-down parachute 
covers.) 

4. As the capsule enters the outer atmos- 
phere, the heat shield protects the astro- 
nauts. The life boat's momentum slows 
even further, and the shield is jettisoned 
as it cools. 

5. Four parachutes are released, acting 
as air brakes. After a computed interval, 
other chutes are released 

6. The capsule lands in a predetermined 


; 


sea rescue area, ar a ring of fi 
bags inflate. Aradio broadcasts thecraft 
location, and a bright sunshade serves as 


a visual and radar target for rescuers. 


ARAIA, NOW providing the inertial 
guidance system for the ATLAS ICBM 
and engaged in advanced research and 
development, is in the vanguard of the 
race to outer space. For this effort, 
ARAGA needs scientists and engineers 
experienced in astronautics. AAMAGA, 
Garden City, New York. A Division of 


American Bosch Arma Corporation. 


AMERICAN BOSCH ARMA CORPORATION 
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United Research Corporation of 
Menlo Park, a subsidiary of 
United Aircraft Corporation, 
announces it has changed its 
name to 


UNITED 
TECHNOLOGY 
CORPORATION 


Objectives of this company 
have evolved to encompass 
not only research but also 
development work in the 
fields of solid and liquid pro- 
pellants through complete 
qualification of rockets and 
of advanced propulsion sys- 
tems. 


The new name — with its emphasis on 
“technology’’-- clearly defines the scope 
of the activities being undertaken. 


Construction of two multi- 
million dollar permanent 
facilities to implement the 
objectives of the corporation 
is now underway. A Research 
and Engineering Center is 
being built on a 25-acre site 
in Sunnyvale; a Develop- 
ment and Test Center in the 
foothills some 10 miles south- 
east of San Jose, California, 
in the prime living area of 
the San Francisco Peninsula. 


UNITED TECHNOLOGY CORPORATION 
P. 0. Box 365 + Menlo Park, Calif. 
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Capital Cities Post Marks Tenth Year, 
Honors Robert Sprague At Meeting 


The Capital Cities Post met in Albany, 
N. Y., on March Ist to commemorate its 
honor Robert 


tenth anniversary and 


C. Sprague, Sr., chairman of the board, 
Sprague Electric Company. A representa- 


tive crowd from all regions of the Post 


local colleges and prospective engineers 
in the high schools, awarding prizes an 
giving talks. 

To continue this program, Col. O. R. 
Schurig proposed the establishment of a 
panel of speakers for 1960 to talk to high- 


Present at Capital Cities Post meeting were, left to right: Rear Adm. W. D. Leg- 
gett, A.O.A. Council representative; Robert C. Sprague, Sr., chairman, Sprague 
Electric Company; H. L. Erlicher, former assistant to the Secretary of the Army; 


Col. Walter M. Tisdale, Post vice-president; and Capt. J. S. 


U.S.N. 


Evans, 


(Ret.). This meeting marked the tenth anniversary of the founding of the Post. 


braved a winter storm to assemble at 
Herbert’s Restaurant. 

The presiding officer, Col. Walter M 
Tisdale, first vice-president, reminded the 
members that their Post was inaugurated 
in February 1950 with 250 members and 
now boasted a membership of 555 and had 
a long-standing record of holding at least 
three meeting each year. In addition the 


members have always taken a friendly 


interest in engineering students in all the 


school students about the engineering pro 
fession and its many fields of opportunity 

Rear Adm. W. D 
and National Council representative of the 
Post, introduced Mr 
from his experiences as chairman of the 


Leggett, a director 
Sprague who spoke 
Federal Reserve Bank of Boston. 


The 


meeting were under the able direction of 


excellent arrangements for this 


Chace Sherman, program chairman, as 


sisted by John E. Benson. 


e BRIG. GEN. WILLIAM IRVING 
WESTERVELT, distinguished 
Ordnance weapons expert, died at Brattle- 
boro, Vt., March 2, 1960. He had been 
residing there since his retirement from 


Army 


the engineering profession some years ago 
Westervelt al 


ways will be associated with one of the 


The name of General 


major weapons programs of the Army fol 
lowing the First World War. He was the 
president of a board of seven officers ap- 
pointed immediately upon termination of 
that war to set the specifications for the 
development of modern field artillery. 

A native of Texas, General Westervelt 
from the United States 
1900. 
physics at the 


was graduated 
Military 


served as 


Academy in Later he 
instructor in 
Academy. During the closing months of 
World War I he was Assistant Chief of 
(Artillery of the American Expeditionary 
Forces in Europe. Prior to his retirement 
from active duty in 1923 he served as 
commanding officer of the Watervliet 
Arsenal. For four years, 1923-1927, he 
was Technical Military Attaché for West- 


ern Europe with headquarters at the 
United States Embassy in 
Upon his retirement from active duty 


director of 


Paris. 


he became technical Sears 
Roebuck & Company, and later organized 
the company’s research laboratories and 
directed their operations. He retired from 
Sears in 1938 and became affiliated with 
Ross & Company, engineers and consult 
ants in New York. He took up his resi 
dence in Burlington, Vt., in 1951. 

A charter life member of the American 
Ordnance Association, General Westervelt 
was prominent also as a member of the 
Mechanical 
neers and a director of the Encyclopedia 
Britannica. He held a number of United 
military 


American Society of Engi 


States and allied decorations 
awarded during the two World Wars as 
well as citations for service during the 


Mexican Border campaign. 


e REAR ADM. WALTER V. R. VIE- 
WEG died in Bethesda Naval Hospital, 
Chevy Chase, Md., on March 20, 1960. He 

(Continued on p. 912) 


ORDNANCE 





USAF 
F-105 


FUEL PUMPS 


Che Republic F-105 Thunderchief, in operation with 
Tactical Air Command, is an all-weather fighter-bomber 


> 


of tremendous power, It can climb to 8,200 feet 
D E S | G N E D, in 55 seconds from standstill on the runway. 


For congruity with such performance, the airplane's fuel 
booster pumps were specially designed to prevent vaporization. 
There are four of these pumps, and a main-and-after- 
burner pump in the F-105, each designed, manufactured 


M A N U FACT U R E D and serviced by the Tapco Group. Other Tapco products 
’ in the Thunderchief: compressor rotor blades, stator vanes and 
turbine blades for the Pratt & Whitney Aircraft J75 engine. 


Design ingenuity is a prime capability of the Tarco Group. 
That is one reason we have been a part of every 
major aircraft program since the B-17 in 1939. 


SERVICED Including, today, the A3J, F8U, W2FI, T-38, 707, 


Evectra, 880, KC-135, B-52, and B-58. 


spytHe TAPCO GROUP 


Thompson Ramo Wooldridge Inc. Smt 


CLEVELAND 17, OHIO 


OESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE AND SPACE, ORONANCE. ELECTRONIC AND NUCLEAR INDUSTRIES 


May-June 1960 909 





WHO TOOK THE DIESEL ENGINE 
OFF ITS HEAVY FOUNDATION? 


Pre-1931 diesel engines were big and heavy. Although they 
were efficient, economical and uncomplicated, they only could be 
used where there was room for their bulk and for the massive 
foundations they required. Diesels, at that time, couldn’t be 
used for mobile applications like those Caterpillar required. So 
Caterpillar designed and built its own diesels. 


Compact, lighter and more versatile—the first Cat Diesel Engine 
revolutionized mobile power. 


Today, with over thirty years of diesel experience, Caterpillar 
has built hundreds of thousands of these compression-ignition 


(=Valeolial= 
power 


BY CATERPIL‘ AR 


engines. Modern Cat Diesels are light, compact and efficient. They 
are probably the most advanced diesel engines made. They are 
available for practically every diesel or natural gas application. 

Modern, lightweight, compact Cat Diesel Engines are avail- 
able in horsepowers to 730 or Electric Set ratings to 375 KW. For 
use in construction, mining, railroad, petroleum, agricultural, 
marine, pleasure craft, logging, and public service applications. 


CATERPILLAR 


Engine Division, Caterpillar Tractor Co., Peoria, Illinois, U. S. A. 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co. 
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Official United States Navy Photograph 


Sparrow III Navy air-to-air missile is now 
operational with both the Sixth and Seventh 
Fleets. Raytheon is prime contractor for this 


potent weapon. 


RAYTHEON COMPANY, WALTHAM, MASS. ee )) 


EXCELLENCE IN ELECTRONICS 











“NITRASOL” GOES 
INTO PRODUCTION 


Performance and Safety Proven 


Scientists at Grand Central Rocket Co. 
have enormously widened the margin 
of advantage of the solid propellant 
over liquid, in practical application, 
~ with development 
“ of a new high-energy 
nitrocellulose-alum- 

inum perchlorate solid 

propellant named Nit- 

rasol—now in pilot 

production at GCR. 


In March a completely case-bonded, 
cast-in-place missile motor of Nitra- 
sol was temperature-cycled repeatedly 
from minus 75°F to plus 165°F and 
then successfully fired at minus 68°F. 
Such motors have excellent storage 
characteristics. They can be stored 
for extensive periods, then fired at an 
instant’s notice. 


These qualifications adequately ful- 

fill the conditions of environmental 

storing, handling and tactical deploy- 
ment which the military 
services would ideally 
hope to specify but 
which until now have 
not been realized in 
any high-energy pro- 
pellant. 


High production rates in a low cost 
facility make Nitrasol even more at- 
tractive. The four ingredients are 
easily and safely combined; organic 
nitrate plasticizer-stabilizer solu- 
tion, fine-particle nitrocellulose, 
ammonium perchlorate and aluminum 
particles. 


The feasibility of mixing Nitrasol in 
GCR’s Redlands plant and transporting 
it to any location in the U.S. for sub- 
sequent casting in large-volume solid 
motors is yet another possibility of 
Nitrasol—perhaps the most promising 
propellant in existence today. 


) Positions open for chemists, engineers 
and solid rocket production specialists. 


Grand Central 
Ochel. 


P.O, Box 111 
Reeptanes, 


Telephone : P¥ramid 3-221! 
cattrrPonewnmia 
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had been a member of the Association for 
over six years and Had served in its 
Underwater Ordnance Division 

Admiral Vieweg, as commanding officer 
of the escort carrier GAMBIER Bay, was 
awarded the Navy Cross for his heroic 
actions in the Second Battle of Leyte 
Gulf, in engaging superior Japanese forces, 
and in rescue operations after his ship was 
sunk in the battle. Earlier in the war he 
was head of the Aviation Ordnance Sec- 
tion, Navy Bureau of Ordnance 

Following the Gamprer Bay episode, 
Admiral Vieweg commanded the Com- 
MENCEMENT Bay, another escort carrier, 
and served as commander of the Naval 
Ordnance Test Station, China Lake, Calif. ; 
commander, Naval Aviation 
Test Station, Chincoteague, 
commanding officer of the carrier Kear- 


Ordnance 
Va: and 


SARGE. His last active duty was as com- 
mander, Fleet Air, Hawaii 

He was designated a naval aviator in 
1926 after graduation from the U. S. 
Naval Academy in 1924. From 1929 to 
1933 he was assigned to the aviation- 
ordnance postgraduate course at Annap- 
olis. Since his retirement in 1954, Admiral 
Vieweg had been with General Dynamics 
Corporation as coordinator of antisub- 
marine warfare programs. 

Besides the Navy Cross he was awarded 
two commendation ribbons and a Presi- 


dential Unit Citation 


e COL. WILLIAM J. CROWE, retired 
Army Ordnance Corps officer and former 
commandant of the Springfield Armory, 
died at Westover Air Force Base Hos- 
pital, Mass., on February 23, 1960 

He entered West Point in 1917 and after 
graduation served in the Cavalry under 
then Maj. George S. Patton, Jr. For the 
last five years Colonel Crowe had been 
with the research and development depart 
ment of the Savage Arms Corporation in 
Chicopee Falls, Mass. 

Colonel Crowe had been a member of 
the Association for over twenty-six years 
and was always deeply interested in the 
affairs of the Association. He was secre 
tary-treasurer of the Hartford-Spring- 
field Post for the past two years and for 
many years prior to that was a director 
of the Post. Since his retirement he had 
been s¢ cretary of the Machine Gun Sec- 
tion of the Small Arms and Small Arms 
Ammunition Division 

In World War IT he commanded supply 
depots in England and France. Colonel 
Crowe, who held a bachelor’s degree in 
mechanical engineering from Massachu 
setts Institute of Technology, was a grad- 
uate of the National War College in 
Washington and the Command and Gen- 
eral Staff School at Fort Leavenworth 

Colonel Crowe is deeply mourned and 
sorely missed by his many friends through 
out the Ordnance fraternity both in the 
Association and the Ordnance Corps. 


e COL. JAMES C. HECKMAN, a char- 
ter life member of the American Ord- 
nance Association, died in New York 
City, December 2, 1959. He was a con- 
sulting engineer of distinction and served 
in the Ordnance Department of the Army 
in World War II. He was an active Re- 
serve Officer who for many years was 
prominent in the activities of the Asso- 
ciation’s New York Post 

A native of New Jersey, Colonel Heck- 
man was graduated from Lafayette Col- 
lege and did postgraduate work at Massa- 
chusetts Institute of Technology. He 
entered the Officers’ Training Camp at 
Plattsburg Barracks, N. Y., in July 1916 
and later was commissioned a major in 
the Ordnance Section of the Officers’ Re- 
serve Corps. In July 1918 he was pro- 
moted to the grade of colonel. During 
World War II he served in France and 
England. He was awarded the Distin 
guished Service Medal and was cited for 
“exceptionally meritorious and _ distin- 
guished services in the performance of 
duties of great responsibility.” 

He assisted in formulating the general 
program of ordnance storage depots and 
planned and operated with marked suc- 
cess those establishments assigned to the 
Ordnance Department 

Colonel Heckman was associated with 
the engineering firm of Stevenson, Jordan 
and Harrison from 1938 until his death 
A past commander of the Larchmont 
(N. Y.) Post of the 


and prominent as a member of the Amer 


American Legion 


ican Society of Mechanical Engineers, his 
civic interests were many. He served long 
as president of the board of trustees of the 
Larchmont Public Library 


e COL. LUCIAN D. BOOTH, charter 
member of the American Ordnance Asso 
ciation, died at Roanoke, Va., February 
11, 1960. He served with distinction in the 
Ordnance Department of the Army for 
many years 

Colonel Booth was graduated from the 
United States Military Academy in 1907 
Coast Artillery 


Corps, he was subsequently an instructor 


Commissioned in the 


in ordnance and gunnery at West Point 
During the First World War he served in 
France as Ordnance Officer of the 30th 
A.E.F 
nance Officer of the First Army 

Prior to World War II, Colonel Booth 
was chief of the Ammunition Division, 
Office of the Chief of Ordnance, and later 
was commanding officer of the Ordnance 


Division, He later became Ord 


Plant at Radford, Va., which was oper 
ated by the Hercules Powder Company 
He retired from active military servic 
in 1944 and became interested in civic 
affairs in Roanoke, where he was a mem 
ber of the Roanoke School Board. He wa 
also an avid student of military history 
and was prominent in Roanoke’s historical 
projects. (Continued on p. 914) 
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He took the luck out 
of heads or tails 


This AMF engineer had a delicate 
problem: to accomplish the separa- 
tion of the expended stages of a 
multi-stage rocket. If separation 
occurs too soon, thrust in the nearly 
burned out stage may exceed the 
aerodynamic drag, the tail overtakes 
the head, and... boom. A million dol- 
lar collision and no insurance 


His solution: An acceleration 
switch that turns the burned out 
stage loose at the right split second 
..a switch that makes rockets think 
for themselves. 

His switch is compact. It is de- 
signed to work in any missile at any 
range with any payload. It is ingen- 
iously simple in conception, design, 
and operation. A spring is attached 
to a free swinging hammer, the 
spring force acting to pull the ham- 
mer against the contact plate. At 
calibration the spring can be set to 
oppose any G from 1 to 100. When 
the missile is launched, the hammer 
is held back by the acceleration 
forces until the stage decays to the 
desired separation G. When the 
spring force overcomes the forces 
of acceleration, the hammer comes 
forward, strikes the contact plate, 
and the circuit required to make 
separation is closed automatically. 
No guesswork, no luck, no collision. 


Single Command Concept 


This simple solution to a tricky 
problem reflects the resourcefulness 
of AMF people. 

AMF people are organized in a 
single operational unit offering a 
wide range of engineering and pro- 
duction capabilities. Its purpose: To 
accept assignments at any stage 
from concept through development, 
production, and service training 
and to complete them faster...in 
* Ground Support Equipment 
* Weapon Systems 
* Undersea Warfare 
* Radar 
* Automatic Handling & Processing 
* Range Instrumentation 
* Space Environment Equipment 
* Nuclear Research & Development 

GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 


In engineering and manufacturing AMF has ingenuity you can use... AMERICAN MACHINE & FOUNDRY COMPANY 





Opportunities for... 
communications 
specialists 


Avco/Crosley is looking for qualified 
individuals to share in the develop- 
ment of new and exciting concepts 
in communications. At Crosley, a 
wide range of communications 
projects offers challenging opportu- 
nities to experienced personnel. 
Research and Development activity 
extends from Range Safety Receivers 
for missiles to Meteor-Trail Scatter 
Systems for reliable long-distance 
radio links, and includes advanced 
concepts in tactical communications 
for mobile units. 

Openings exist in the following areas: 
e Radio Receivers and Transmitters 
e Miniaturized Circuits 

e Transistors 

e Digital Circuitry 

e D.C. Amplifiers 

e Low-Noise Amplifiers 


Accelerated research into the devel- 
opment of Radar Systems has also 
created unusual positions in this fast 
growing field. Specific areas of in- 
terest include: 

e Microwave Techniques 

e Circuit Design and Development 

e Solid State Building Blocks 

e Pulse and Video Circuitry 

For more information, write to Mr. 
P. B. Olney, Manager of Scientific 
and Administrative Personnel, Dept. 
0-50, Crosley Division, Avco 
Corporation, 1329 Arlington Street, 
Cincinnati 25, Ohio. 
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Necrology 


founder 


e KENNETH A. SPENCER, 
and chairman of the Spencer Chemical 
Kansas City, Mo., and a life 


Asso 


ciation, died in Miami Beach on Febru 


Company, 
member of the American Ordnance 
ary 20, 1960 

\ graduate of the University of Kansas, 
Mr. Spencer began his career with the 
Coal Mining 
Company of Kansas City and became its 
president in 1943. In 1941, at the request 
of the War Department, Mr. Spencer 
established a company—Military Chemi 
cal Works, Inc.—to build a plant for the 


production of chemicals for wartime ex 


Pittsburgh and Midway 


plosives. The plant, known as the Jay- 
hawk Ordnance Works, Baxter Springs, 
Kans., went into operation in 1943 

\t the end of World War II, Mr 
Spencer converted Jayhawk to the pro- 
luction of nitrate fertilizer for export by 
he Commodity Credit Corporation. He 
acquired the plant, and Military Chemi 
cal Works, Inc., became the Spencer 
Chemical Company. 

He was a director of many companies 
throughout the Midwest, a trustee of the 
Research Foundation of the University of 
Kansas, and a member of the board of 
governors of the Midwest Research Insti 
tute 

Mr. Spencer also was a member of the 
business advisory council of the Depart 
ment of Commerce. In 1943 he received a 
Kansas 


standing achievement and in 1957 received 


University of citation for out 


the memorial award of the Chemical 


Market Research Association. 


e CHARLES ARTHUR JOHNSTON, 
veteran civilian engineer with the Navy 
and prominent in development of its mis- 
sil programs, died at the National Insti 
tutes of Health, Washington, D. C., on 
February 29, 1960. 

Mr. Johnston was a tower of strength 
in the affairs of the Technical Divisions 
and Sections of the Association in his 
capacity as a member of the liaison com 
mittee in the Bureau of Naval Weapons 
His wide 


friendly advice were sought often by those 


knowledge of ordnance and 


ho worked directly in the Technical 
Divisions, 

\fter many years of duty in West Coast 
shipyards, he came to Washington as head 
of the Rocket and Design Section in the 
Bureau of Ordnance. In 1952, as chief 
engineer of the Naval Avionics Facility 
in Indianapolis, he was instrumental in 
perfecting the design of aircraft control 
systems. Since 1955 he had been chief 
engineer of the Research and Development 
Divisions of the Bureau of Ordnance and 
later of its successor, the Bureau of Na 
val Weapons. 

He received the Navy’s Distinguished 
Civilian Service award for his outstand- 


ing work in the field of missiles 





NEW, 
HIGH 
CAPACITY 
COMPRESSOR 


BY STRATOS 


The PCM3-4—a compact 3000 psi 
compressor delivering 12 scfm. 


Ideal for ground support and airborne 
applications, this compact new com- 
pressor delivers 12 scfm of air at 3000 
psi. A four stage compressor designed 
in a 90°V shape, the unit weighs less 
than 39 pounds; its envelope measures 
only 13.5 inches in diameter and 1814 
inches in length. Self cooling by an inte- 
gral fan plus an efficient inter-cooling 
system are provided. An unloader valve 
and a pressure regulator are incorpo- 
rated for automatically controlling 
output and inlet pressure, The compres- 
sor can be operated with an unpres- 
surized inlet. The PCM3-4 is adaptable 
to turbine, hydraulic or electric drive. 


SPECIFICATIONS 
COMPRESSOR 

Discharge Pressure Maximum Rated. . 3000 psig 
Delivery Capacity Rated 12 scfm 
Compression Stages 4 
Speed Rated 4000 rpm 
Driving Horsepower 13.5 
Inlet Pressure 14.7 psia 
Inlet Temperature 59°F 
CONTROLS 

Cut-in—Cut-out Differential 
Cut-in Pressure 

Cut-out Pressure 

Pressure Relief 
ENVIRONMENTAL 

Low Temperature 

High Temperature 


300 psi 
2800 psi 
3100 psi 
3300 psi 


— 65°F 
. +165°F 


STRATOS 


A division of Fairchild Engine 
and Airplane Corporation 


Western Branch: 
1800 Rosecrans Ave., 
Manhattan Beach, Calif. 


Main plant: 
Orinoco Drive, 
Bay Shore, L.!., N.Y. 
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REDEYE MISSILE: AIR DEFENSE FOR GROUND FORCES 


Redeye, the first man-transportable guided missile, offers 
unprecedented new protection for ground troops against 
air attack.A one man operated defense system, Redeye can 
be hand-carried into areas which heretofore were inacces 
sible to any anti-aircraft weapon. It is now being devel 
oped at the Pomona facility of the Convair Division of 


General Dynamics for the U.S. Army and Marine Corps. 


CONVAIR 
A ,or GENERAL DYNAMICS CORPORATION 


O15 


May-June 1960 





GENERAL PRECISION...A STAR IN YOUR PLANS 
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May-June 1960 


TRACK THIS HIGH-ENERGY 
SOURCE OF PRECISION 
ELECTRONIC STRENGTH 
FOR YOUR SYSTEM 
DEVELOPMENT NEEDS 


The symbol...GP. The name...General Precision, Inc. The meaning...oppor- 
tunities for high-energy aid to the fulfillment of your system development 
plans. Facilities, personnel, capabilities, management...the strength of four 
companies with high reputations in their respective fields. GPL: KEARFOTT: 
LIBRASCOPE: LINK: Air traffic control system, communications, navigation 
systems, components, inertial guidance, test equipment, digital and analog com- 
puting systems, controls, instruments, flight training devices and simulators, 
ground support systems, doppler systems and servomechanisms. Keep GP in 
your view for technical and corporate planning. Write for facilities and capabil- 
ities brochure. GENERAL PRECISION, 

INC., 92 Gold Street, New York 38, N.Y. 

Affiliates, licensees in Canada, France, 


Italy, Japan, U. K. and West Germany. 


GENERAL PRECISION, INC. 
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TAPE AND MICROSECONDS sil sential to missile development. 


Instruments must record every fur 
second. Reams of electroni 

can become operational. Vitro 
Eglin Air Force Base, Florida 

the Southeast. | 


b Syott ] 


+ 


this Florida site, other Vitro capabilities: 


NO ENGINEERS: JOIN THIS TEAM 


n finer than one ten-thousandth of a 

ed and evaluated before any missile 

the Air Force ile test center at 

yes and tra ¥ stations throughout 
nce 1952, are responsible for checkout 
robe vehicles and bombing techniques. 


rpedo) and electronic environmental ranges. 





ULID xsoratories 


A DIVISION OF VITRO CORPORATION OF AMERICA 
SILVER SPRING, MD. e WEST ORANGE, N.J. e EGLIN AFB, FLA 
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OTHER NAPCO 
DIVISIONS: 

Detroit Bevel Gear Company 

Federal Motor Truck Company 

Axle Division 

Highway Safety 

Appliances Division 


Logistics Engineering 
Division 







OBSOLETE ? NEVER/ i 


NORTHWESTERN 
ORONANCE PARTS 






cae 





KEEPS THEM 
RUNNING / 





Northwestern is the only commercial source in 
the world that manufactures and supplies service 
parts for all type models of U. S. made tactical 
and combat military vehicles. Here is why more 
than 40 nations purchased the majority of these 
needs from Northwestern last year 


1 Northwestern can guarantee to supply every 
needed part, now and for as many years as may 
be required and will if desired furnish a per 
formance bond guaranteeing that any orders 
which it accepts wili be delivered in full by 
specified dates 


ORDNANCE PARTS DIVISION 
NAFRPCO INDUSTRIES INC. 


Dept. W27 Minneapolis 11, 


Minnesota, U.S.A., 





2 Northwestern knows military vehicles, and in 
41 years of business has supplied virtually 
every part needed to keep them running 

3 Northwestern delivers guaranteed parts 
always in accordance with the original manu 
facturer’'s specifications and quality. Napco's 
combined manufacturing facilities encom 
pass over 800 major machine tools and 1200 
employees 

Quotations on requirements parts lists are invited 

Master Parts Catalog is available free to interested 

representatives, governments and military 

personnel 
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NEW DEVELOPMENTS 





First Pershing Launched 


The Army fired its newest and longest 
range surface-to-surface missile, the Per- 
shing, for the first time recently at the 
Atlantic Missile Range, Cape Canaveral, 
Fla. research and 


development 


Pershing, now in the 


phase, is a 2-stage, 


solid- 
propellant ballistic missile. 

The Pershing, lighter afd smaller than 
the Redstone system which it will replace, 
will be used for general support by the 
field Reliability, short reaction 
time, 
versatility in all types of terrain and cli- 
mate are goals of the system. Using iner- 
tial guidance, the Pershing will be able 
to direct itself to a target without pos- 
sibility of outside jamming. 

A new type transporter-erector-launcher 
(TEL) will permit the missile to be 
transported to a site, erected, and fired 
in a matter of minutes, thus giving it ex- 
tremely high mobility, operating on a 
“shoot-and-scoot” principle. The system is 


army. 


simplification of equipment, and 


both ground- and air-transportable 


Typhon Weapons System 

The Navy is now developing the Ty 
phon weapons system designed to provide 
the fleet with a greatly improved antiair 
warfare capability and an offensive capa 
bility for engaging enemy fleet units and 
for conducting long-range shore bombard 
ment. The Applied Physics Laboratory of 
the Johns Hopkins University is prime 
contractor for engineering and develop- 
ment of the system. Westing- 
house Electric Corporation is prime de- 
contractor for the weapon 


weapons 


velopment 
control subsystem. 

The name “Typhon” has superseded the 
designation “Advanced Weapons System” 
formerly used to refer to improvements 
in the Talos and Tartar missile systems. 
Super Talos has been renamed Long- 
Range Typhon and Super Tartar is now 
called Medium-Range Typhon 

The radar concept in- 
corporates high data rate and high power 
features far in excess of present designs 


system’s new 


This radar, together with the other ele 
ments of the shipboard weapon system, 
is the major contributing factor in 
its greatly improved performance. The 
weapon-control subsystem will consist of 
new, advanced long-range search, track, 
and guidance radar ; high-speed computers 
to provide nearly instantaneous target se- 
lection and designation; and display and 
monitoring equipment 


920 


New High-Speed Camera 


stretch the 
into twenty-eight 


\ movie camera that can 


events of one second 
hours is now in production. By combining 
optical, electronic, and mechanical princi- 
ples, the new ultraspeed device can take 
from 480 to 1,600,000 pictures a second on 


High-speed equipment consists of camera, 
control devices, and electronic flash. 


standard 35-mm. film, in black and white 
or color 

Che new camera, developed by Dr. Al 
bert T 
plied mechanics at the California Institute 
of Technology, permits scientists and en 
gineers to freeze motion while studying 


Ellis, associate professor of ap 


arc discharges, explosive reactions, frag 
mentation high-frequency fa 
tigue, and many other ultrafast events 


shutter can ap- 


processes, 
Since no mechanical 
proach this speed, an electro-optical shut 
ter is used which controls passage of light 
by means of ultrarapid electric pulses. The 
shutter assembly consists essentially of 
two polaroid filters and a cell filled with 
a special substance in an electric field 
When the field is off, no light 
through the assembly. When a high-en 
ergy electric pulse is applied, the light is 
polarized in such a manner that it passes 
freely through the filters. One or 
optical lenses focus the image onto a ro- 
tating mirror in the film box. The film 
remains stationary while the nickel-plated 
aluminum mirror revolves at the rate of 
100,000 rpm. 


passes 


two 


Infrared Search Equipment 

Electronic “eyes” that cast a cold glance 
around the heavens to disclose the pres 
ence of enemy aircraft have been devel- 
oped for the Air Research and Develop- 
ment Command by International Telephone 
and Telegraph Corporation. Engineers at 
ARDC’s Wright Air Development Divi- 
sion worked with ITT in developing the 
equipment 

The heat-seeking 
sensing element cooled to less than 300 


equipment, with a 


degrees below zero Fahrenheit, is ultra 
sensitive to thermal emissions from jet 
aircraft. 

This infrared 
nated U.S.A.F 
detects an 


search track set, desig 


\N/AAR-21, hunts 


bomber by 


type 
and com 


pletely passive means; 


enemy 
that is, no signals 


are transmitted from the interceptor to 
betray its presence to an enemy bomber 


The 


lengths of heat generated by jet aircraft 


device is optimized to detect wave 
and is relatively invulnerable to electronic 
countermeasures or jamming 

Upon warning from the ground-based 
radar net of enemy bomber penetration of 
the defended high-performance 
interceptor is vectored to the vicinity of 


zone, a 
the bomber target. An area directly ahead 
ot the 
unit mounted in a forward installation on 


aircraft is scanned by a search 


the interceptor. Upon detection of the 
target a second scanner is “locked” on the 


track 


the interceptor weapon-delivery system 


target to furnish information to 


First Minuteman Site 
Malmstrom Air Force Base, Great Falls, 


Mont., has been selected as the support 


initial operational deploy- 
ment of the Strategic Air 
Minuteman ICBM 


rhe Minuteman is the 


base for the 
Command's 


first U. S. 3 
stage, solid-propellant, intercontinental 
ballistic missile capable of carrying a nu 
clear warhead. It is designed as a fast-re 
action Air Force weapon system that will 
economically strengthen the Strategic Air 
Command’s deterrent force of manned air- 
craft and missiles in large numbers. 
Each of the three squadrons 
grammed for Malmstrom Air Force Base 
will have missiles located in underground 
silos at various locations from the sup- 
port base. They also can be launched 
from mobile railroad cars in trains mov- 
ing about the country, giving the force 
high survivability and the capability to 
retaliate successfully against an enemy 
even after a surprise attack. 


pro- 


115-mm. Artillery Weapon 

The Marine Corps’ automatic field 
artillery weapon, the 115-mm. boosted 
rocket XM70, can deliver fire at the rate 
of 6 rounds in 2% seconds. 

Now in the advanced research and de- 
velopment stage, the lightweight, helicop- 
ter-transportable XM70 is this country’s 
first automatic field-artillery weapon. It is 
considered by the Marine Corps to repre- 
sent the most significant improvement in 
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Data Acquisition and Application 


Data Communication 


‘ 


mY 


a 


Data Processing and Control 


The 3 elements of an automated military system: 
all logical capabilities of IBM 


IBM's Federal Systems Division has a unique three- 
wal capability Because of it, the Division can effec- 
tively handle study and development contracts of total 
defense svstems —or-assume total system management 
responsibility It can originate the svstems concept 


and carry it all the way to implementation. 


In data acquisition and application subsystems— IBM 
has the facilities and manpower to develop and furnish 
the sensors, displavs, and other devices for man-to- 
application, and machine-to-application communica 
tions. Also, to develop automatic sensors, sensor con- 
trol, automatic dissemination facilities and displavs 
required to direct proper and efficient functioning of 


the entire svstem. 


In data communication subsystems —With capabilities 
and experience in IBM Tele-processing*, I Federal Svs- 


tems has the knowledge and facilities needed to design 


and develop complete networks to meet systems re 
quirements This includes, for example data commu 
nication subsystems with message switching functions 
and terminal instrumentation. Message processing 
equipment, inquiry stations, and code modulation- 
demodulation equipment are already under develop- 


ment in the Division’s laboratories 


In data processing and control subsystems—Engineers 
and scientists at the Federal Svstems Division can 
draw on a vast IBM background in data processing to 
develop new and advanced svstems and programming 
concepts Thev can draw on existing equipment, or 
utilize widespread manufacturing facilities to meet 
both the engineering and production requirements of 


totally new instrumentation 


rhe three elements of a military svstem are all logical 
capabilities of IBM’s Federal Systems Division — fon 


deve lopme nt and svstems manageme 


Federal Systems Division, International Business Machines Corporation, 326 East Montgomery Avenue, Rockville, BM: 


Data Acquisition 
and Application 


May-June 1960 


Data Communication 


Data Processing 
and Control 





New Developments (Contd.) 





conventional U, S. artillery since 1940 and 
is scheduled for initial operational use in 
the Corps early in 1962. 

Automatic firing of the XM70 is ac 
complished with two clusters of three 
breech tubes each, mounted side by side 
Each cluster revolves, like the cylinder 
of a pistol moving around into position 
for firing through a single-mounted launch 
tube (see photo on page 869). 

The XM70 weighs only 3,000 pounds, is 
effective at greater ranges than the 105- 
mm. howitzer, and is capable of firing 
direct as well as indirect close-support 
missions. The weapon is 
handled and can be towed with a light- 
¥4-ton “con- 


easily man 
weight vehicle such as the 
vertible mule.” 

The 115-mm. hoosted-rocket round can 
be equipped with a point-detonating or 
high-explosive 
personnel, 


fuze, and its 
against 


proximity 
warhead is effective 
mechanized forces, and similar artillery 
targets. The main 
boosted-rocket principle is that it permits 
lighter construction of the piece. The 
weapon was first publicly displayed and 
fired at the 4lst Annual Meeting of the 
American Ordnance Association at Ab- 
berdeen Proving Ground last October 


advantage of the 


Mauler Missile System 

The Army has awarded a contract for 
$5,500,000 to the Convair Division of Gen- 
eral Dynamics Corporation, Pomona, 
Calif., for development of a new, highly 
mobile battlefield air-defense missile sys- 
tem known as Mauler. This will be a 
compact weapon which will use _ solid- 
fueled radar-guided missiles primarily to 
destroy short-range, enemy ballistic mis- 
siles and rockets and high-performance 
tactical aircraft which bomb, strafe, harass 
or reconnoiter near forward battle area 
positions 

Each Mauler unit will be contained en- 
tirely in a single tracked vehicle of a 
standard design. It will be fully mobile 
and capable of delivering accurate fire 
moving. This characteristic 
Army policy of giv- 


even while 
conforms to present 
ing a high degree of mobility to all its 
new weapons systems so that an enemy 
is not presented with targets which are 
fixed or anchored to the ground. 

The Army Rocket and Guided Missile 
Army Ordnance 
Arsenal, 


Agency, a part of the 
Missile Command at Redstone 
Huntsville, Ala., has over-all charge of 
Mauler development 

Mauler missiles will be prepacked in 
lightweight cases that will serve both as 
shipping containers and as launching tubes. 
One man will be able to operate the sys- 
tem, but each Mauler unit normally will 
carry a crew of two or three men—the 
and, when 


operator, driver-radioman, 


necessary, a commander. 


Electronic Ear 

Development of a new electronic ear, 
considered one of the most sensitive lis 
tening devices invented to date and keen 
to pick up faint 


from interplanetary rockets, was disclosed 


enough radio signals 


recently by the Army. The superdetector, 


Magnet at right “tunes” ruby in its jaws 
to operate at the correct frequency. 


a 25-pound “ruby maser,” developed for 
the Signal Corps by Hughes Aircraft 
Company, is the smallest and easiest-to 
operate device of its kind. It could extend 
by tenfold the sensitivity and range of 
many Army electronic systems 

The “ruby maser” gets its name from 
the ruby gem which is its heart and from 
the scientific phrase describing its use 
“microwave amplification by stimulated 
emission of radiation.” In operation, a 
special 2-carat synthetic ruby inside the 
maser is cooled to 452 degrees below zero 
Fahrenheit 


in the universe can become 


about as cold as any object 
At this tem 
perature the jewel can detect and am- 
plify faint 
signals. 

The ultracold temperature, maintained 


almost imperceptibly radio 


by immersing the ruby in liquid helium, 
causes atoms and electrons in the gem to 
This 
“noisy” collisions of the atomic particles 


The 


static-free signal booster 


move in slow motion cuts the 


to a minimum result is an almost 


Advanced Terrier 

The Navy recently awarded a contract 
for $25.2 million to the Convair Division 
of General Dynamics Corporation for ad 
ditional production of advanced Terrier 
guided missiles. The supersonic weapon 
will be produced at the Naval Industrial 
Reserve Ordnance Plant, Pomona, Calif 

The newest version in the Terrier series 
has greatly improved effectiveness against 
low-flying aircraft and multiple targets 
It will 
capability to provide defense against sur- 
face targets and land installations. Ad 
vanced Terrier will 
more transistorization than did the orig 
inal missile. 

The Navy’s first guided-missile frigate, 
the U.S.S. Dewey, which was commis- 
sioned at the Boston Navy Yard on De 
cember 7, 1959, will be the first ship armed 


extend the present antiaircraft 


have considerably 


with the advanced Terrier. Two conven 
tional carriers, three guided-missile cruis- 
ers, and nineteen additional guided-missile 
frigates also will be equipped with this 
missile. Eventually the weapon will be 
installed in the nuclear-powered guided 
missile cruiser U.S.S. Lone Beacu and 
the nuclear-powered guided-missile frigate, 
U.S.S. Barnsripce. The Ter 
rier will directly replace the original ver 
sion of the missile in existing shipboard 


advanced 


magazines and depots 


More Accurate Faraday 


A new electrochemical determination of 
the faraday has been accomplished at the 
National Bureau of Standards. This phys 
cal constant, named in honor of Michael 
Faraday, is the quantity of electricity as 
sociated with a change of one equivalent 
veight of the reacting substance in any 
electrolytic process 
work was 
and W. J 
Hamer, with the assistance of Catherine 
Hoffman. In essence, they 


electrochemical 


The recent electrochemical 


carried out by D. N. Craig 
Law and J. I 

determined the 
lent of silver by measuring the mass dis 
solved by one coulomb of electricity. This, 
together with the atomic weight of the 
gives the 


equiva 


silver used in the experiments, 
new value of the faraday 

Preliminary values indicate that the 
faraday is 96,516.4 plus or minus 2.0 cou 
lombs per gm equivalent on the physical 
scale or 96,489.9 plus or minus 2.0 cou- 
lombs per gm. equivalent on the chemical 
1.000275 as the conversion 


increased 


scale (using 
factor). The 
faraday afforded by this new 
is of major importance in both physics and 


accuracy in the 


evaluation 


chemistry where the faraday enters into 


the determination of other fundamental 


constants 


Mapping by Radar 
all-weather 
thousands of 


A side-looking radar that 


produces aerial maps of 
square miles of terrain per hour has been 
developed for the Air Force by Texas 
Instruments Incorporated of Dallas, Tex 
It will give field commanders near-photo 
graphic, up-to-the-minute information on 
movements behind 


troop and material 


enemy front lines, and pinpoint targets 
over wide areas 

The new mapping 
AN/APQ-55 by the Air 


need for complete, detailed tactical infor 


radar, designated 
Force, fills a 


mation on a round-the-clock basis, pene 


camouflage, and “sees” through 


fog with little or no degradation 


trates 
rain or 
of the final pictures 

In the APQ-55 radar, the perspective 
of distance is adjusted electronically so 
that items at the edge of the photo are 
of the same scale as those at the center 
On an photograph, 
tances become compressed in perspective 


aerial ground dis 
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Avco Gives a “Lift"' to Vertical Flight. More types of helicopters . . . more 
types of VTOL (vertical take-off and landing) aircraft... are powered by Avco’s Lycoming Division 
than by any other manufacturer in the world. Today, Lycoming’s superb power plants are serving 
both business and our armed forces on scouting missions . . . in rescue vehicles, or in personne! 
and cargo carriers. This complete aircraft-engine line is an example of Avco/Lycoming’s quarter- 
century of engineering skill, piston-engine experience, and leadership in turbine development. 


Aveo 


AVGO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK 
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At last we have a monthly publication 
presenting analyses and interpretations of 
latest developments in the military con- 
tract field . . . current subject of discussion 
. . . complete meaningful and practical 
analysis together with valuable compari- 
sons of revised cost principles to ASPR. 


“ADMINISTRATIVE AND 
ACCOUNTING GUIDE FOR 
DEREASE CONTRACTS” 


Edited by Paul M. Trueger with Department of De- 
fense contracts for over 18 years and who specializes 
in accounting and administrative services to firms 
performing under Army, Navy and Air Force con- 
tracts. Author, “Accounting Guide For Defense Con- 
tracts,” published by Commerce Clearing House, Inc. 


The Guide is different from any other publication in 
its field. The Guide, with advantages of a staff im- 
mediately and extensively experienced in its field, 
carefully analyzes and interprets the significance of 
current developments to the reader. We are in position 
to present the current developments not as isolated 
events, but in terms of present experiences and their 
relationship, patterns and trends over the years. It is 
the identification, explanation and interpretation that 
makes the difference between news tidbits and mean- 
ingful, constructive information. 


The Guide reports on, analyzes and interprets current 
developments by specialists in the field relating to Re- 
negotiation, Termination, Defense Contract Awards, 
Defense Contract Pricing and Repricing, Defense 
Contract Administration, Decisions by Boards, Courts, 
etc. 


Important to all defense contractors and subcontrac- 
tors, firms interested in obtaining, administering and 
processing contracts and subcontracts, and to ac- 
countants and attorneys who are called upon to service 
such firms. 


“ADMINISTRATIVE & ACCOUNTING GUIDE FOR 
DEFENSE CONTRACTS.’ 160 B’way. N. Y. 38 


[] Please en- 
ter my 
subscrip- 
tion for 
12 issues 
at $50 per 
yeor. 

[] Please 
send sam 
ple copy 
of guide. 


Name & Title 


Address 











New Developments (Contd.) 





as the distance from the camera increases. Also, an aerial camera 
scanning a fixed angle will map less area as altitude decreases 
However, the new radar system scans a constant ground area 
independent of the altitude of the aircraft and can cover a wide 
area at low altitude, recording terrain features in fine detail with 


no perspective distortion. 


Automatic Landing System 

An automatic aircraft landing systern capable of landing two 
airplanes a minute during adverse weather is being evaluated by 
engineers of the Federal Aviation Agency at the National Avia 
tion Facilities Experimental Center, Atlantic City, N. J. The 
system, developed for the U. S. Air Force by the Avionics Divi 
sion of Bell Aircraft Corporation, Buffalo, N. Y., uses radar to 


WAL 


AUTOMATIC LANDING 
jONITOR CENTER 
—— 


TRACKING 
RADAR FIELD 
NSTALLATION 


Automatic all-weather system can land two planes a minute. 


track the airplane and radio to transmit control instructions to 
the plane’s automatic pilot : 

Described as the most modern, all-weather, automatic landing 
system in existence today, it may be integrated into traffic-control 
systems at high-density airports or operated as a landing aid at 
underdeveloped airfields 

To land an inbound airplane, the precise tracking radar “locks 
on” the plane when it flies through an electronic window or gate 
from two to four miles from the end of the runway. At this point 
the pilot relinquishes control of the airplane to the system 
Should the airplane be too high or too low, too far to the right 
or too far to the left, corrections are transmitted to the plane’s 
automatic pilot. The airplane appears as a small dot on the radar 
screens in the operations trailer, permitting the monitors to 
check its position in relation to the desired altitude and the 
center of the runway. 

Unlike other existing automatic landing systems, this one needs 
no complex electronic equipment in the airplane other than the 
standard autopilot and instrument landing system. A small alum 
inum corner reflector, designed to strengthen the reflected radar 
signal, is the only item which has to be installed on the airplane 


New Army Tear Gas 

Development of an improved tear gas, so effective that those 
who have tested it rarely are willing to try it twice, was revealed 
recently by the Department of the Army. The gas causes no 
permanent injury, and its effects wear off quickly in fresh air 
It has not yet been given a name 

The gas causes severe burning and watering of the eyes, irrita 
tion of the respiratory passages, a burning sensation on moist 
areas of the skin, painful forced coughing, and involuntary clos 
ing of the eyes. The gas can be delivered in a grenade that dis- 
perses it either as a smoke cloud or in aerosol form, or it can 
be delivered by any of the devices used to spread conventional 
tear gas. Used as a training aid, or to test the fit and performance 
of protective masks, it is prepared in a gelatin capsule. 
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War pa, = =| 
AIR TRANSPORTABLE MISSILE. Sergeant can be flown 
to battlefield area. A supersonic, medium range, ballistic 
guided missile, it is 30 feet long and 31 inches in diameter 


. = 
ete Se 
QUICKLY ASSEMBLED IN THE FIELD, missile can be em- 
placed and fired by small crew under all conditions of 
weather and terrain. Simplicity of entire concept—includ- 
ing solid fuel propulsion—makes it an extremely efficient 
tactical weapon 


ON TARGET ON Time, Sergeant is built in four pre-fab 
sections—payload, guidance, powerplant and fins. The 
precision inertial system is invulnerable to any known 


means of countermeasures 


4 


FINAL TEST STAGE AT SPERRY — Sergeant missile must pass severe tests under static and 
dynamic loads as well as elevated temperatures due to high speed flight. Components are 
“proof-tested” in one of i 1 ’ nced environmental laboratories. 


Readying the “Sergeant” for front line duty 


Engineers prove U.S. Army's versatile artillery missile and its undeviating guidance system in strenuous tests 


ONE OF A SERIES 
TH with its launcher and its servicing- Ihe Sergeant program is one of a 
E STORY BEHIND THE STORY handling-maintenance equipment. First number of projects going forward at 

of Sporry’s UNeees Laboretary production is now under way at Salt Sperry Utah — projects which include 
Lake City classified work in advanced infrared sys- 

A battlefield missile must be simple, fool- Ihe Sergeant can be transported by tems among others. Here, as in every 
proof, reliable, tough. Sperry Utah has sea, surface or air. It will give increased other area of our environment, Sperry is 
the assignment of insuring that the fire support—both nuclear and non- contributing significantly to America’s 
Sergeant—latest in the Army’s guided nuclear—to forward deployed forces and progress in defense. Sperry Utah Engi- 


neering Laboratory, Division of Sperry 


missile arsenal and successor to the to STRAC. In addition to its highly 
Rand Corporation, Salt Lake City, Utah, 


Corporal—will be all these and more accurate and reliable guidance system, 
when it becomes operational. Sergeant incorporates “drag brakes,” the 


Sperry has assisted in the Jet Propul- latest development in range control for 
sion Laboratory’s development of Ser- solid-fueled missiles. Coupled with the 
geant. Sperry has the prime contract for Thiokol power plant, the brakes aid in 


production of the missile system together pinpoint battlefield aiming. 
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Rubber Progress.—Synthetic 


chemically 


Synthetic 


atural rubber known as 


now to be moving 


which has delayed its 


advance for several years, 


indoubtedly affect the whole 


synthetic rubbers in relation 


itural hevia rubber 


time the 


ratio of synthetx 


in the United States in 


rubber consumed has 


stationary at below 


just 


ar the trend is again 


bber Manufacturers As 


d that the 1960 con 


rubber would be 1,665,000 


which 67 per cent would be 


gures show a higher 


later 


Synthetic use 


concert with 


competition 


er does not 


normally em 


It 


alty rubbers which are 


price and have physical 
ar ris th which natural rubber 
bbers 


total 


remain 
Nor 
the 


These ru 

nt of the 
the silicones and 
re more properly classi 
nt of 


total 


SBR, or sty 


synthetx 


1959 was 


ubber, a copolymer that 


ectly ior many large 


lower price 
been a partial replace 
a substitute for natural 
least 150 
on the market, but 
tack, 


natural rubber, 


are at distinct 
»ber 
ave the elasticity, 
f the desira 


ot 


be obtained 


or “synthetic 


bee! produced for 


mall quantities, and there 
nt talk of its re 


tirely as 


rérvesce 
ibber er 


can be 


soon as 
But 
between the 


cold 


reduced 
difference 


nomist and the 





Handbo. 


rmatio 


tterials 


f my 





calculation of the scientist, and the delay 
in building large-scale production plants 
for this rubber has not been merely a 
matter of costs. 

have been 


the 


In fact, several methods 
worked 


monomer, (4 


out for producing isoprene 
Hs, from petroleum products 
at a competitive price by extracting the 
amylene, CsHw, and dehydrogenating it, 
the C,Hs, 


formaldehyde, or by catalyzing other CH 


by reacting butylene, with 
groups trom the refinery stream 

But it was not entirely clear that syn- 
isoprene rubber, 
Natural 


thetic natural, or was 


the ultimate answer. products 
Nature merely 
ulti 


has 


are not always the best 


points the rather than giving 


rubber 


way 


mate products, and natural 
shortcomings, especially 


aging 


some industrial 


its irregular quality and its poor 
properties 
The 


natural-type 


possibility ol producing other 


rubbers of more desirable 
characteristics from the many monomers 
from petroleum had to be in 
the 


the 


obtainable 


vestigated by researchers before 


launching into single direction of 


isoprene. lsoprene is a methyl butadiene, 
not differing greatly from the butadiene, 
C,He, used in producing the SBR copoly- 
mer rubber, and butadiene can be poly 
merized into an entirely new rubber with 
least 


Firestone, are 


attractive characteristics. At two 


companies, Goodrich and 
now going ahead with plants to produce 
both polyisoprene and polybutadiene rub 
bers. But this is by no means the end 
of the research road 

[here was a time when the term rub 
ber meant only one thing. But today, no 
the varying in- 


one rubber can meet all 


dustrial-use requirements. Research is 
continuing in developing new rubbers and 
in perfecting polyisoprene synthetic-na 
tural rubber, and the research is tied in 
closely with the alert and growing plas 
tics industry. 

Ethylene, C:H,., and propylene, CsHe, 
polymerize to form plastics, but the two 
together copolymerize to form rubbers 
Cyclopentadiene, CsHe, also polymerizes 
like isoprene, and there are many other 
desirable new 


avenues of approach to 


rubbers 


Rubbers and Plastics—There is no 
sharp dividing line between rubbers and 
plastics. Elasticity is usually the guiding 
factor in designating a rubber, and many 


plastics, which the chemists call “elasto- 


mers,” have sufficient elasticity to meet 
certain use needs while also having other 
more desirable properties 

For example, the Lycra of Du Pont, 
the the [ S 


Company, employed to replace rubber in 


and Vyrene of Rubber 


flexible garment fabrics, are urethane 


hey have advantages over rubber 
better 
greater durability 


fibers 


in having dyeing qualities and 

To the question as to how many differ- 
ent rubbers we will have, the only answer 
is that 


and grades is infinite. Research into new 


the number of possible varieties 
polymers is only one phase of the labora 


tory work. Important physical differences 
in the rubbers are also obtained by vari 
ously cross-linking the molecular chains 
or otherwise chemically altering the basic 
polymers. Varying the compounding also 
produces products of different character 
istics 
Then there are the engineering design 
changes that can be made to utilize each 
rubber to its best advantage in any given 
An example of the latter can be 
the Air-Float the 


Rubber Company. This tire is 


product 
seen in new tire of 
Gates 
made entirely from an SBE cold rubber 
with a nylon plastic cord, but it is claimed 
to give a 25 per cent increase in mileage 
largely by means of a low-profile design 
that provides wider tire wear surface on 
the road and reduces sidewall flexing 
Thus, many new vistas of advance ap 
pear ahead for synthetic rubbers, and the 
use of synthetic rubber will increase per- 
centagewise. Furthermore, it is also quite 
certain that in case of a national emer 
gency all essential industrial and military 
needs could be met with domestic 
thetic Actual 
of American synthetic rubber plants is 
1,685,000 tons, not counting the capacity 


for polyisoprene and other new rubbers 


syn 


rubbers. present capacity 


already projected 

because of the greatly 
increasing over-all total use of rubber, 
and the increasing attention to the better- 
ment of the quality of tree-grown natural 
rubber, it is quite certain that the demand 
rubber will continue 


Nevertheless, 


for natural hevia 


large. 


Presses for Aluminum.—Another step 
the aluminum into full 
the conventional 


in bringing can 


price competition with 
tinned or lacquered steel can is the in 
troduction of improved high-speed impact 

(Continued on p. 930) 
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New from the Ground Support Division 
of American Electronics, Inc. 


TRAILER 


carries over 20 times tts weight! 





Shown as a working combination are three new products of American Electronics’ Ground Support Division : 


A featherweight 105 Ib. transporta- 
tion trailer capable of carrying loads 
up to 2500 Ibs. such as the new light 
engines for aircraft, helicopters and 
drones; missile sub-assemblies, 
instrumentation packages, nose 
cones and other components. With 30” 
track, rail stops, couplings, towbar. 


A featherweight maintenance stand 
—a matching unit that hooks up with 
the trailer—weighs only 55 Ibs. yet 
supports 1% tons. Although 6 ft. in 
length, 24 inches in height, and stand- 
ard 30-inch rail gauge, this light, 
versatile stand can be easily carried 
and handled by one man. 


A revolutionary new lightweight 
shipping container for engines, mis- 
sile and aircraft components, 40” in 
diameter, 80” in length. This rugged, 
light container fits standard USAF 
trailers—is made of a rigid, heat- 
formed, expanded material for maxi- 
mum protection and ease of handling. 


These new units are examples of a long line of universal design developments by the Ground Support Division 
of American Electronics. Years of such experience has established American Electronics’ leadership in the field 


of ground support equipment and systems for missiles and aircraft. 


Please write for complete details on the above support units and 
for our new 24-page brochure on Ground Support Equipment. 


Engineering 


AMERICAN ELECTRONICS, INC. 





opportunities 
are available 


PRODUCERS OF PORTABLE POWER ¢ AIR CONDITIONING 


GROUND SUPPORT DIVISION 


H HICO AVENUE EL MONTE 


* MECHANICAL SUPPORT * 


ELECTRONIC SUPPORT 


NIA 


* GROUND SUPPORT SYSTEMS 





4 reasons why you should specify 


HOUDAILLE 


Ride Control Devices 


for every wheeled or tracked vehicle 


Rotary Shock Absorbers and Friction Snubbers by Houdaille are built 
to take rough punishment. This is no idle boast. Life cycle tests of 
6,500,000 cycles produce negligible wear on working surfaces of Shock 
Absorbers. In the field, the rugged construction of strong castings and 
Houdaille Rotary Hydraulic Shock Absorbers forgings stands up under severe ride conditions. On commercial appli- 


contain no external working parts. Many cations, both types of units are guaranteed for 100,000 miles. Both types 


variations in valve arrangements provide | | = 
specih torque to meet any damping re- are, of course, qua ihe for military VEnIcle Use 


quirements 


Rotary Shock Absorbers and Friction Snubbers by Houdaille operate 
throughout the full temperature range of —65° to + 160°F. This factor 
is particularly important for military vehicles which may see service in 
any part of the world. To achieve this greater temperature adaptability 
in its Shock Absorbers, Houdaille uses a dyester blend silicone base 
fluid. The excellent lubricity of the fluid actually serves to extend the 


life of the unit. 


The Rotary Shock Absorbers are hermetically sealed. Dirt. dust and mud 
will not affect either the Shock Absorber or the Snubber. You can even 


operate them under water. 


Rotary Shock Absorbers and Friction Snubbers by Houdaille are easy 
to service and repair. They can be disassembled after long service life 
to replac e seals. Shock Absorbers have an externally adjustable orihce to 
regulate damping torque, and a removable plug for periodic inspection 


Houdaille Friction Snubbers provide “uni- of fluid level in replenishing chamber. 
versal joint” action to accomodate any 
changes in the angularity of the snubbers 
Just the mght combination of material 
in the lining and barrel guarantees umi 


form frictional resistance 


Send this coupon lor engineering bulletins giving 


<§-Houdaille hn omen or eincing 
ndustries,iInc. 


BUFFALO HYDRAULICS DIVISION {ddress 
541 East Delavan Avenue . Buffalo 11, New York 


Specialists in hydraulic damping and vibration control City 
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It takes 
protection 
to maintain 
perfection ! 


Here, a workman is installing a thread protector on a 
giant USS National Seamless Steel Cylinder. This is 
but one of a wide variety of high-quality steel cylinders 
produced by National Tube to meet the expanding 
industrial and scientific need for gases and liquids 
stored under pressures as high as 10,000 psi. 

If you have a gas or liquid storage problem, you 
can count on the strength and dependability of USS 
National Seamless Steel Cylinders. National Tube 
produces cylinders with walls up to 3 inches thick. 
Write to National Tube Division, United States Steel, 
525 William Penn Place, Pittsburgh 30, Pa. 


USS and National are registered trademarks 


The world's largest and most experiencea manufacturer 
of tubular products. 


National Tube 
Division of 
United States Steel 


Columbia Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


Contd.) 


Materials Progress 





extrusion \ press built for the ddolph Coors ( 


by the Company, Canton, Ohio, has an eccentric 


crank action instead of the older knuckle-joint action. A con 


pact 400-ton single-action press produces 120 eleven-ounce beet 
cans a minute from blanks fed automatically from a 
] >s 


he blanks are aluminum 2S, and are 2.5 inches i 


and 1/8-inch thick, made by continuous strip casting 


piece Can 1s < in diameter and 5.5 inches long 


n estimate \ Kat ’ {/umanum « Chemical ( wp 


that 25,000 tons of aluminum will go into can making in 1960 


about 3 times the use in 1959 


Shallow-water Boat.—A new type of boat which 4 its 


St. Louis, Mo., is building for operatio waters 
navigable for boats with conventional propeller and rudder 


engine-driven propeller and the rudder completely i 


the air independent of the water. The whole construction is of 


lightweight high-strength aluminum alloys. The boat, which 


has ¢ weed of 35 miles an hour, has 5 aluminum stringer keels 
to protect it trom injury 


Seagoing Plastics. —Gleaned from the rossip at the 1960 


National Motor Boat Show are these fact t 375,000 
pleasure boats to be built in 1960, about 150,000, or 40 per cent 
about double the number of 


pounds of plastic used 


will be made of reenforced plastic, 


three years ago Most of the 75 millior 


for boat hulls will be polyesters. Sails are now synthetic fabrics, 


mostly nylon and Dacron. About 50 | nt of the cordage is 


synthetic, mostly nylon and Dacron fiber 


Miniature Connector.—4mphenol-Borg Electronics Corpora 


tion has a tiny electrical connector for multiline telephone “call 


directors” and for business machines with multiple low-voltage 


circuits that consists of fifty gold-plated cadmium-bronze con 


tacts embedded in a molded Dapon (diallyl phthalate resin 


the Food Machinery and Chemical Corporation) base rhe 


housing, which is about the size of a small cigarette lighter 


is of cadmium-plated brass with a clear chromate finish 


Nylon Conveyor Plates.—-On conveyors for foodstuffs and 


other equipment where external lubrication is undesirable, the 


Polymer Corporation, Reading, Pa., advocates the use of 


extruded wear plates and other wear parts of nylon filled with 


molybdenum — disulphide Phe ulphide is evenly dispersed 


throughout the nylon, providing a uniform internal lubricant 


Che extruded parts have greater rigidity and better dimensional 


Y 
1 
nM 


stability than ordinary nylon compounds, and have a_ heat 


resistance above 300 degrees Fahrenheit 


Utilizing Low-Grade Ores.—The Bureau of Mines also has 
been doing some noteworthy work on methods for utilizing 
low-grade ores and complex ores difficult to handle. It has 
recently developed a process for extracting tungsten of 99.9 
per cent purity directly from impure scheelite. The one-step 
process consists in dissolving the ore in a fused alkali with added 
sodium chloride to flux the calcium oxide and then recovering 
the tungsten by electrolysis 

New Columbium Process.—Acnnecott Copper Corporation 
has in the pilot-plant stage a process for the concentration of 
columbium from plentiful low-grade ores. It is a flotation proc 
ess using a quinolinol flotation agent, and the company has been 
able to obtain a 10 per cent concentration of ChO; from 
pyrochlore. This mineral is a complex of tantalum, columbium, 
sodium, and calcium oxides. Perovskite is another ore that may 
be used. In this mineral the metals are in a close-packed crystal 
lattice of barium and oxygen. Another complex mineral, called 
a fairly high columbium- 


contains proportion ot 


normally difficult to extract 


euxenite, 


tantalum 
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Philco pioneers in advanced electronics... 


In space and in the air, on land, on sea, and in the ocean depths —wherever advanced 
electronics plays its part—you will find dramatic proof of Philco leadership in 
technology, capacity and versatility. For here is an organization fully staffed and 
fully equipped to pioneer and contribute in every phase of the art . . . to solve 
the most complex problems . . . to create totally new devices . . . to manufacture 
the finest electronic products and systems. 

Philco leadership in the field of advanced electronics is recognized throughout 
the world. And Philco stands ready to serve. Look to the leader .. . look to Philco 


Weapons Systems « Satellites « Space Instrumentation « Guided Missiles « Global 
Communications « Radar « Data Links « Fire Control Systems « Underwater Ordnance « 


Air Traffic Control « Data Processing Systems « Closed Circuit TV 


Government and Industrial Group, Philadelphia -'4, Pennsylvania 


Communications and Weapons Systems Division ¢ Computer Division 
Sierra Electronic Division ¢ Western Development Laboratories 


PHILCO 








ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Solar Satellite—A satellite of the 


sun, 


new 
Pioneer V, has been placed into 
Thor-Able rocket. The 90- 
foot-long, 3-stage vehicle weighed over 
105,000 pounds at launch. 
a 94.8-pound ball designed to signal back 


orbit by a 
Payload was 


data on radiation, cosmic rays, and mag- 
netic fields in deep space. It is expected 
that signals will be received at distances 
miles. Each orbit 


of over 50 million 


around the sun will be about 506 million 
miles long, lasting some 295 days. 

First stage of Pioneer V was provided 
by a Thor IRBM with a thrust of 165,000 
pounds and a weight of 100,000 pounds 
The second stage weighed 4,000 pounds 
7,500 thrust. A solid 


rocket of 500 pounds’ weight and 3,000 


with pounds of 
pounds’ thrust gave the payload a final 
escape velocity of about 25,000 miles an 
hour. A lifetime of about 100,000 years 
is predicted for the NASA space satellite. 

Discoverer Discovered.—The “mystery” 
silent satellite, according to the Defense 
Department, is probably the recovery sec- 
of the last 
The section was in an orbit some 


tion Discoverer V launched 
August 
500 miles further launching 
Agena rocket. It is that the 
retrorocket kicked the pack into a higher 
Navy 


radar vigilance for some months now. 


from its 
believed 


orbit. The object has been under 


NASA has just pub- 
Over the 


Space Timetable. 
lished its space timetable next 
10 years a total of 260 vehicles will be 
This 


a month 


about two launches 


test 


fired. averages 


and includes firings of 
booster and upper stages, satellites, deep 
space probes, and manned flight around 
the earth and the moon 

Largest individual spacecraft sizes (in 
are: by 1962, 8,000; 
1964, 40,000: 


estimates are 


pounds of weight) 
by 1963, 30,000; by 
55,000 in 1967. All 
on the use of chemically propelled solid or 


and 
based 


liquid rockets. The plans do not figure 
in work going on with nuclear rockets 
or ion, electric, or magnetohydrodynamic 
propulsion 
Liquid Oxygen.—Liquid oxygen, known 
as LOX, is still king of the liquid pro- 





Ur. Zaehringer, president of the Amer 
ican Rocket Company, Wyandotte, Mich., 
is a recognized authority on astronautics, 
guided missiles, and jet propulsion. 
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pellants. The Air Force reveals that it 
has out its millionth ton of the 
cold Over-all LOX 

over one thousand tons a day 
LOX supply 85 per 
cent of its Atlas 
Titan ICBM’S go into operational sites, 
LOX facilities 
and each ICBM 
LOX plant. The 2-stage 
ample, is loaded with about ninety tons 
both fuel and LOX oxidi- 
oxidizer to 


turned 
liquid. capacity is 

Five Air 
Force plants now 


needs. As more and 


more can be expected, 


base will have its own 


Titan, for ex 


of propellant 


zer. Usual weight ratio of 


fuel is about 2:1. 
Liquid Hydrogen.—Liquid hydrogen 
LOX 


large-scale applications in 
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up for future 


rocket vehicles. Such large missiles as 
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planned as all-hydrogen-fueled in upper 
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into preparing 


stages. Estimates over 


million has gone plants 
and facilities for producing and storing 
liquid hydrogen 
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the construction of a LOX-liquid hydro- 
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The present Centaur hydrogen 
15,000 pounds’ 


pounds ) 


engine is now rated at 


thrust 


liquid propel- 
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Other Fuels. 
are being ease the 
present difficult 


liquid rockets. especially 


place in the solid-rocket area. Two pro- 
pellants have been used which are in the 
storable category. It is believed that the 
Navy has been using nitric acid-amine 
fuel in the Bullpup missile which re- 
cently was switched from solid to liquid 
propellant. A similar combination was re 
cently used on the Holloman AFB track 
where three rockets giving a total thrust 
of 114,000 pounds sled to a 
speed of over 1,600 miles an hour 

that the Titan ICBM 
may be modified to use storable nitrogen 
The count- 
down time of hours could be reduced to 


pushed a 
It now appears 


tetroxide oxidizer present 


minutes 


It appears that solid 
make a big 


Solid Propellants. 


propellants are about to 
break-through in the area of high-thrust 
rocket The Air 


cided to let industry develop a booster 


engines Force has de- 


rocket of one million pounds of thrust. 


One held for such 
large solid rockets had simply been that 
of handling a heavy and bulky loaded 
Now solid rockets can be made 
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in segments—much sausage 
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first stage was tested, 


about twenty actual tactical 


missile will be same size but 


with two stages which will allow for 
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major feature of the 
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second-stage rocket engine. 
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rocket engine to deliver more thrust. Be- 
sides the more powerful engine, the Thor 
longer than 


now 


new silhouette 
the normal Thor 


tional with the RAF units in England. 


will get a 


which is opera- 


ORDNANCE 





) SIGNAAL produces a wide variety of complex 


electronic and mechanical equipment. 
The emphasis throughout is on the 
design of complete systems rather 
than on disconnected units. The 
principal products of the company 

are automatic weapon control systems, 
radar systems, and the automatic air 
traffic control system SATCO, using 
the latest types of digital computers 


and electronic data processing techniques. 


Signaal fully realizes the present-day 
need for complete integration of warning 
and fire control equipment to make the 
best use of all available weapons. The 
company is now able to offer automatic 
and integrated naval weapon control 
systems providing long range warning, 
aircraft control, target indication, 

and fire control against air, surface 


and underwater targets. 


N.V. HOLLANDSE SIGNAALAPPARATEN Hengelo — Netherlands 


933 


May-June 1960 
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This is Robinson Model W664-3 with the 
Collins AN/URC-32 single sideband shipboard 
transceiver instalied. This all-metal mounting 
system includes a heavy duty, dual stage base 
and a stabilizer unit which is mounted on the rear 
of the equipment. 

Exclusive dual stage concept and highly 
damped MET-L-FLEX® resilient cushions assure 
the full range of vibration isolation and shock 
attenuation—double protection for extra relia- Front View 
bility! Send for FREE brochures. 


VIBRATION CONTROL !8 RELIABILITY CONTROL 


ROBINSON Uechnical Products crc 









TEETER BORO, J. 








Formerly ROBINSON AVIATION INC. © West Coast Engineering Office: Santa Monica, Calif. 


DESIGNERS AND MANUFACTURERS OF VIBRATION CONTROL SYSTEMS 
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associated equipment operate independently of 

Photo data are transmitted from one camera at a 
readout from both cameras will take 3'4 minutes. J 
will be within transmission range of ground stations 
minutes. Connected to each photo system is a 2-watt FM 
mitter operated at a nominal frequency of 235.00 m« 
relay picture information on command to ground stat 
The Tiros experiment was desig specifically 
obtain widely dispersed cloud-form 
photographic sharpness, both fron 
angle cameras, to identify clouds which, because 
the sun, could be expected to show up well. The 
not intended to pick up detail on the earth, which 
the photogray darkly in comparisor 


Space Simulator High-altitude test chamber 
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rates so that the astronaut and his space vehicle will function as Joint Atmospheric Study 
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e National Aeronautics and 
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A U.S. Navy Polaris submarine is a self-sufficient missile base. It provides comfortable quarters for its 


hundred-man crew and carries supplies for several months. In its launching tubes — eight on each side, as shown in this 
cutaway model —will nest 16 Polaris missiles. But a Polaris sub differs from all other missile bases in one important 


respect: it can disappear from the face of the earth for weeks at a time. Though its position in ocean depths will be 
inknown, its presence will be felt. For—should America ever be attacked —each Polaris sub could launch its 


16 Polaris missiles in as many minutes. Lockheed is prime contractor and system manager for the Polaris missile 








RECENT PATENTS 





Water-Resistant Explosive —U’. S. Pat 


S 0 issucd (/cto 


fred \ L &y {( 


provides 


ym pan Chis 


resistant eX 


type. A 


inventio! 


noncaking water 


ot the 


plosive 
| 


second 


ammonium-nitrate 


compound, consisting of 


explosive 


li- and trinitrotoluenes, imparts water 


nitrate. A 


as tetryl also 


resistance to the ammonium 


surface-active additive sucl 
is added 


| he 


moniun 


nitrotoluenes so arrange the am 


nitrate crystals and unite 


so 


rounded 


them 
det 
| 


terial that only a 


to form conglomerates ut 


the action of the surface-active ma- 


small number 


‘ \ 
nitrate crystal 


1 ' 
relatively 


of ammonium faces remail 


uncovered 


Cartridge Guiding Device. 


7, 00); 5 ] 


invention provides a_ device 


rounds 


ramme dl 


ing or ammunition 


into the cartridge 


rrecludes a damaging contact 


the 


gun, 


which | 
, 


between the round an cartridge 


chamber and a wobbling the 
di 


into the chamber. 


the 


motion ot 


round iring its movement toward and 


Che round, 


cartridge 


while mov 
chamber 
the 


ing toward 


deflected 


1s 


from contact with entrance 


' 
edge of the cham 


a spring hereby 


Impec 


wobbling the r 


uring 


ming oper 


Air Bomb Ejector. Pate) 


1050 
sstiicd [YoY 


Ram 
2005 055 
Burton H. Camp and Richard G. 


a bomb 


bombs 


Clay This invention provides 


release device which ase 


from high-speed aircraf a positive 


manner without the bomb 
retarded by tl slipstrean the 


Che 


be ing 


t 
ot 


airci in tact, used 


l€ bomb, alt 


bomb chamber 


manner as to 


Projectile Cavity Charges.—| 


! luqust 
facDougall. 


SSE 


P. a 


Chis 1 


ventior 


in the 


charges by 


wave upon 


that 


to the 


its 
surtace 


conventional 
ment in 
placing the 


1) 
Hing 


pentolite fi 


an inert solid 
Improvement 
observed 
| 


Nol 


Prolonging 


prov ides 
balloon flight 


slow 


system 


performance 
controllin; he det 101 rig 
a projectile 


incidence 
cylindrical 


pertormance 


central 


diameter 


Balloon Flight. 


bsorptior oft 


. , 
2U 1s preterably 


provides an r nel and may be 


ot sorption or reflectior 


id o1 


conical such as 


is more neat may be water, alco 


than that ol suitable liquid whic 


conditions 


the 


obtau ] vy re } 


charge 
Is 


core 


\ 


without 


vides improve 

struction tu 

self-destructio 

termined time 
nloded bs 

means 

provides to 

weight ot 

thermal 


gv 


contempor 








witl col 


box 14. whicl 


may contall 


str 


teri 
and material 
re leasee 


over from 








Mylar 


The bal is of tl a 


con 


much 


formed Incendiary Projectile. 


or 


material, 


The ri 
heliun 


1s and n 


ay 


ideal conditions, 


1 


leakage A 


ditions trom the 


of flights h 


as 


accuracy 


invention tl 


is 
for fairly 
suitable 
the 


balloon and 


tainer 20 having 


throug 


nd diffusior 


( 


heen 
In act ordancs 
loss 
accurately 


substance 


} 


a 


used fary 


inventors 


1 


cendiary 
degree of itivity al 


tunctioning at ong | 


fully penetrate the targe 


xperience yt i number designed 


ninety 


determined with tatr drop safe from 


with the present safe in a wor 


of lift is compensated temperatures, incorporat 


by evapor: amount of incendiary 1 


} 


18 led f reducing 


suspen sensitivity al 


ield 


vent 


in easily adjusted in sensiti 


sired target 


d which c 


flexible 


substance 


unttormity 


res, Can success 
t for whicl 


the 


torty 


it 1s 
time, 


teet, 


18 


at ¢ 


xtret 
es a 


nixture without 


an x 


vity for the de 


ORDNANCE 





Modei QM6.3-.32. Miniature Transistorized Regula- 
ted D-C Supply features regulation to +0.05% for 
combined line and load variations. This is one of more 
than 180 miniature component-type power packs 
offered by Sorensen. They include, in addition to 
highly regulated d-c supplies, dc-to-ac inverters and 
dc-to-dc converters. 


Mode! Q12-15A. One of the 15 Sorensen Q Series 
high-precision transistorized low-voltage supplies, 
features voltage regulation to +0.05% for combined 
line or load variations. Models for 6, 12, 28 vdc out, 
with power capacities up to approximately 240 watts. 
Similar QR Series features precision regulation with 
wide output voltage adjustment range. Two models: 
0-75vdc at 2 amps max and 0-36vdc at 4 amps max. 


Model 2150-5 (Control Section). This is just one of a 
tremendous variety of Sorensen high-voltage d-c sup- 
plies, high-voltage a-c and a-c/d-c testers, and elec 
trostatic -generators. Models completely cover the 
voltage range from 1000 to 600,000 voits. Power out- 
puts range up to 60 kilowatts. 


tee eeane 


eee 
¢e 6 


3 out of 400 power supplies 


listed in the BIG, NEW SORENSEN “Power Supply Handbook and Catalog” 


32-pages of important specifying data on... 


e Regulated d-c supplies e Frequency changers (variable frequency power sources) 
e High-voltage products—to 600 kv e Miniature transistorized inverters and con- 


verters e Line-voltage regulators. 


More than 400 models are covered . .. plus important technical selection and 
application data. Write for your copy of the new Sorensen catalog today. Sorensen S 
& Company Inc., Richards Avenue, South Norwalk, Connecticut. 0.12 ~ 


CONTROLLED 
POWER SUPPLY 


POWER —_. a apeperey= 
PRODUCTS 


---the widest line lets you make the wisest choice 


May-June 1960 











ECONOMICAL COOLING OF 
GASES AND COMPRESSED AIR 


Cooling gases or cooling and remov- 

ing moisture from compressed air, 

the Niagara Aero After Cooler 

offers the most economical 

and trustworthy method. 

Cooling by evapora- 

tion in a closed sys- 

tem, it brings the gas 

or compressed air 

to a point close to 

the ambient temper- 

ature, effectively 

preventing further 

condensation of 

moisture in the air 

lines. It is a self-con- 

tained system, inde- 

pendent of any large 

cooling water supply, solv- 

ing the problems of water sup- 
ply and disposal. 


Cooling-water savings and power-cost savings in oper- 
ation return your equipment costs in less than two years. 
New sectional design reduces the first cost, saves you 
much money in freight, installation labor and upkeep. 


Niagara Aero After Cooler systems have proven most 
successful in large plant power and process installations 
and in air and gas liquefaction applications. 


Write for Descriptive Bulletin 130. 
NIAGARA BLOWER COMPANY 


Dept. O-5 405 Lexington Ave., NEW YORK 17, N. Y. 
District Engineers in Principal Cities of U.S. and Canada 
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The Navy 
[,) t0 


From Al (aircraft) to 
ZUNI (rocket) this new 
book is a compendium 

of facts and lore 
nowhere else available 
in a single volume. 


THE NAVY BLUE BOOK 


Where and when did our first naval engagement take 
place? What was the name of our first submarine? What 
is the length and displacement of the world’s largest 
submarine? Who are the Deputy Chiefs of Naval Opera- 
tions? What is the present organization of the Depart- 
ment of the Navy? Where are official Navy Information 
Sources located? Ask any question you will, and the 
chances are this book will answer them. Divided into two 
sections, it contains 38 chapters of general information 
about all aspects of the Navy and a 135-page register of 
Navy facts. Completely indexed, copiously illustrated. 
Everyone who has anything to do with the Navy needs 
a copy. Indispensable for company libraries. $4.95 


MAIL ORDERS TO BOBBS-MERRILL 
1720 EAST 38th ST., INDIANAPOLIS 6, IND. 
a subsidiary of HOWARD W. SAMS 4 CO., INC. 


ALM MAE 


Reviews in this issue by: 





Cot. Georce S. Brapy, consulting engineer, author, editor, Wash- 
ington, D. ( 

May. Gen. E. P. MECHLING, aviation ordnance expert, editor, 
Washington, D.C. 

Cot. BENJAMIN S. MESICK, engineer, educator, author, Univer 
sity of Arizona, Tucson, Ariz 

PuHitippeE W. NEwTON, aeronautical engineer, researcher, Los 
Angeles, Calif 

RicwHarp H. Srorzini, engineer, technical analyst, Redstone 
Arsenal, Ala 

Lieut. Cot. S. M. SMoLeNsKyY, engineer, Alexandria, Va 

Capt. J]. M. P. Wricut, naval ordnance engineer, logistician, 
editor, Washington, D. ¢ 


Dictionary of American Naval Fighting Ships. Volume I— 
1958. By Naval History Division, Office, Chief of Naval 
Operations. Washington: U. S. Government Printing Ot 
fice. 349 pp. $3. 

THE Naval Historical Branch is engaged in a tremendous 

project of great value to historians and of broad interest to all 

who follow naval affairs 

Rear Adm. E. M. Eller, Director of the Naval History Divi 
sion, reports in the preface of this first volume that, including 
our continental Navy, there are a total of 10,000 ships to be 
recorded. He does not predict the number of volumes to be 
printed, but Volume I recounts only the history of all ships 

whose names begin with A and B 
What ship did you serve in, sailor ati 

her characteristics, the background of her name with thumbnail 

biographies if named for a person, the shipbuilder, the sponsor, 

the first skipper, and an excellent brief on her service 

All the ships are here from the latest minesweeper, \FFRAY, 
commissioned in December 1958, to the ANpreEw Dorta, a 14-gun 
brig, commissioned in December 1775, and the many odd types 
that served in the Civil War 

An appendix lists in chronological order the characteristics 
of all battleships, cruisers, submarines, submarine tenders, and 
destroyer types that have ever been built or authorized. For ex 
ample, the evolution of cruisers is shown between the “protected 
cruiser, ATLANTA, commissioned July 1886” and the “nuclear 
engined guided-missile cruiser, Lone Beacn (CG{N)9), keel 
laid December 1957.” Later volumes will continue these lists 

[This is a great start on a monumental undertaking that is 
welcomed by all sailormen and historians—and a best seller at 


the Government Printing Office —J. M. P. Wricu1 


My Life. By Grand Adm. Erich Raeder. Annapolis: United 
States Naval Institute. 430 pp. $6. 
NOT only naval men, but officers of all military services will 
find this book worthy of study. The more one ponders the situa 
tion from 1939 to 1945, the more one marvels at what the Ger 
mans were able to do with only a tiny fraction of the resources 
available to the Allies. We won the war, but, as Gen. Matthew 
B. Ridgway said in his own story, we won it only against a peo- 


ple “whose spirit and confidence had been eroded away,” for the 
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“STRESS SKIN” Design 
speeds metal fabrication 


Falstrom Company, one of America’s leading metal fabricators, has been 
a pioneer in the development of the ‘‘stress skin’’ method of metal fab- 
rication. With this technique, the metal is formed in heavy tonnage power 
brakes, reducing to a minimum the number of pieces, welds and internal 
frame work. Greater internal space, better weight to strength ratio,easy- 
to-look-at radii and closer tolerances are the result. Employed by the 
Falstrom Company in all metals for such units as consoles, cabinets, 
chassis and fabrications of all kind. 


Write for free copy of Cost « 
and advantages of "Stress Skin’’ 


Custom Metal Fabricators for 90 years. 


FALSTROM COMPANY 


176 Falstrom Court - Passaic, N. J. PRescott 7-0013 


See us at the Design Engineering Show—May 23-26th—Booth 1816 
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Germans had already buried their armies 
and their hopes in the snows of Russia 

The British and French had a ten-te 
me superiority in naval ships when the 
var began and the advantage of an outer 
sition to block off raw materials fron 
German industries. In 1939 Germany had 
only fifty-seven submarines, and, becaus« 
i the long distances they had to trav 
the active combat ratio for the Germar 
was only one to seven instead of the usual 
one to three 

The book is more thar n autobiogr: 
phy. It is a study of the long naval peri 
from about 1890 through the two Worl 
Wars. It is something for today's mili 
tary planners to think about, for 
many’s failures did not come from 
of military and technical genius, but 
lack of supplies 

One of the most instructive features « 
the book is Admiral Raeder’s observatior 
on the training of personnel. Maintaining 
that education depends upon the character 
of the educator, he exacted from his ofh 
cers high standards that could be reflected 

the enlisted men. He was a devout 
Christian and never a Nazi, and, in spit 
of the utmost efforts of lawyers 
Nuremberg trial to prove otherwise 
German Navy was completely exoner: 
from charges of violations of internation 
law 

Every officer 

rogram of preparing to wage “defensive 

r’’ should read this book and ponde 

hat sacrifices in nonessentials we will 
have to make if engaged in war against 
a major power and what personal politi 
cal responsibility may be charged against 
the military officers by some future “tri 


bunal.”—Grorce S. Brapy 


Rocket Propellant Handbook. By Boris 
Kit and Douglas S. Evered. New 
York: Macmillan Company. 354 pp. 
$12 50. 


Tis handbook is a much-needed an 
alysis and synthesis of the considerable 
amount of literature that has been com 
piled on rocket propellants over the past 
twenty-five years 

While confined to chemical propellant 
substances and restricted somewhat by 
security implications, this text presents 
much use:ul reference data on about one 
hundred chemicals which have possible 

rocket propellants 

The analysis of each substance covers 
general characteristics, physical and chem 
ical properties, methods of storing and 
handling, and propellant performance: 
characteristics 

This handbook should be of interest to 
all concerned wit} guided-missile tech 
nology, particularly the propulsion indus 
try, the military ground-support-equiy 
ment industry, the materials-and-handling 
industry, and the facilities-construction it 
dustry.—S. M. SMoLENSKY 
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Designs and Performance of Gas Tur- 
bine Power Plants. Edited by W. R. 
Hawthorne and W. T. Olson. Vol. 
XI, High Speed Aerodynamics and 
Jet Propulsion Series. Princeton: 

Press. 563 pp. $15. 

Wu E this highly technical compila 


tion of basic 


Princeton Univ. 


formation in regard to the 


gas turbine as a source of propulsive 
power is unlikely to appear in a list of 
popular best sellers, it will fill a great 
need among practicing engineers and sci 
entists for a source of present-day knowl 
edge in the field of aircraft gas turbines 
For the complete treatment of the 
turbine plant, this volume 
Volume X 
of Turbines and Compressors,” 
R Hawthorn Che 
com 


olume XI are 
| 


1 metallurgical as 


power 
be used together witl 
dynamics 
also edited by 
main subjects 
bustion, mechanical a: 


pects, and performance and control 


Only a glance at the table of contents 
of this publication is neces;. 

the wealth of experience whicl 

the informatio collected and 
during the period from 1952 to 1959 w 


research and development activity on gas 


turbine power plants was at maximum 
Among the contributing 
are well-known American 
as Hottel, Orowan, Soderberg, and Wil 
liams of M. I. T. and Radcliffe of 
Hopkins. Ir | 

velume edit 
wis Fligh 
NASA, prepared th 


tion Chamber 


authors 


levels 


scientists such 


lohns 


Devel 
Other contribut 

NASA Laboratory 

Stabilization’ l 

on “Mixing 

the Nuclear 

\merica. At 

industry 

Oil Cor 

m “Fuel 


Engines.” 


Fundamentals of Guided Missiles. By 

the Air Training Command, United 
Air Force and Technical Staff. 
Aero 


States 
Los Angeles Publishers, Inc. 

575 pp. $12.50. 
For many years 


been leaders in the f 


now, the U. S. mili 


tary services have 


of scientific and hnical education 
time and again they have been faced with 


the necessity of converting voung men 


with widely assorted backgrounds into ex 
| 


perts, skilled in such fields as electronics, 


nuclear physics, aeronautics, missilery, and 


photography Fundamentals of Guided 
Missiles,” originally 


U.S.A.F. Ait 


now available to the 


prepared by the 
Training Command and 


public, is an exam 


May-June 1960 


ple of the excellent manuals that are but 


a few of the many aids used to train the 


men who are called upon to maintain and 


operate today’s complex weapons systems 


In contrast with the large numbers of 
texts presently being published which as 


sume a profound engineering or scien 


tific background, this volume is aimed at 


the technician who, while possessing cet 


tain native abilities or aptitudes, has 


mathematical or technical background 


interest obviously is to familiarize the 


reader with the various technical 


aspects 


of missilery, using nothing but sim] le 


, ' +¢ 1 
anguage and no mathematical formulas 


kind 


Starting witl 


of any 
unfortunate 
quate glossary of guided-missil 
the next tw 

elementary 

namics and pr 

an elegantly 

and electroni 


wok comprises 


Cypical of techni 


volume 


Air Technical Dictionary, German-Eng- 
lish. Edited by H. L. Darcy. New 
York: Duell, Pearce, Inx 

llal Walter De 


(in collaboration 
Berlin). 212 pp. $1 


Sloan & 
with 


Gruyter & Co., 


THE publicatior 
English Air Tecl 

es the 
coming profi 
Che President 

is re 

This up-to-dat 
enable our et 
terpret better 
and curret 
technology 
development have 


] 


red essenti: 


conside 
field, and 

(serman wor 
can expresso 


E. P. Me 


Heat Transfer. 


Lin. 


Turbulent Flows and 
Edited by C. C 
Princeton Univ. Press. 549 pp. + 

THis is one of twelve volun 


Speed \c rodv1 


In keeping with the 


Princeton: 


series “Higl 
Propulsion.’ tenor of 


the series, this volume is a consolidation 


NOW AVAILABLE 


Reprints of the A.O.A. 
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of the extensive literature on turbulent flow and heat transfer 
that has resulted from the enormous expansion of research in the 
study of aerodynamics and propulsion over the past two decades 

Emphasis is naturally placed on presentation of the more 
advanced concepts, but the consideration given each subject is 
complete enough to show the logical development of present-day 
theory. The volume is outstanding in its comparison of experi 
ment and theory and in defining the direction which future 
research should take. An extensive bibliography is provided 

rhe first half of the volume deals with turbulent flow while 
the latter half deals with transfer of heat by conduction, con 
vection, and radiation 

\ knowledge of partial differential equations is essential for 
full appreciation of the volume, but, even without this, the work 
should provide an excellent reference—Ricuarp H. Srorzint 
Encyclopedic Dictionary of Electronics and Nuclear Engi- 

neering. By Dr. Robert I. Satbacher. New York: Prentice 

Hall, Inc. 1,417 pp. $35. 
WITH more than 14,000 subject entries, 17,000 cross-refet 
ences, and 1,400 diagrams and illustrations, an almost unbelieva 
ble amount of data in concise and easily accessible form has been 
assembled in this book. The author is an outstanding authority 
and needs no recommendation for scholarship and accuracy to 
anyone conversant with the electronics and nuclear fields 

The book is undoubtedly the first attempt to include in one 
ready-reference volume the approved definitions, descriptions of 
terms, equipment, components, and systems in these important 
industries. While the descriptions adhere to scientific terminol 
ogy, they are plain enough for the general understanding of 
nonscientific individuals reasonably familiar with the basic princi- 
ples of electronics, and the book should be a boon not only to 
scientists, but to engineers and executives in these industries 
The work can be described as scholarly, authoritative, compre 


hensive, and practical—Grorce S. Brapy 
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Metrological Miracle 


Huge Titan launching structure required watchmaker tolerances 


N former 


problems of the metalworking in 


years, 


dustry fell more or less into either 
of two categories: one, the construction 
of large objects such as bridges or 
ships where the tolerance leeway was 
quite large; the other, the manufacture 
mechanisms 


of tughtlimit, precision 


which, however, were ordinarily of 


modest dimensions and easily meas 
ured to very small tolerances. 

But in the new and burgeoning art 
of missilery the industry has been faced 
with the challenging task of building 
structures the size of bridges to watch- 
maker’s The fantastic re- 
liability requirements of our satellites 
and ICBM’s have confronted American 


tolerances. 


industry with measurement problems 
that would have been insoluble only a 
few years ago. 

E drew heavily on the modern 

science of optical teoling in build 
ing launching sites for the giant Titan 
The 


requirements may suggest the magni 


intercontinental ballistic missile. 
tude of the job. 
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manutacturing. 


Jeremiah F. Donovan 


Greenwich En 


Com? 


It was necessary to conceal the mon 


strous weapon in battle readiness be 


neath the ground, which required an 
underground structure as deep as the 
height of a 13-story building. The 
housing had to be secure enough to 


nuclear 


withstand a near miss by a 
explosive carrying a megaton punch. It 
had to be earthquakeproof. Yet the 
had to be 


curately that the missile could be fired 


entire system built so ac 


with precision at every target. 
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General plan tor the missile-launc 


ing system centers on a vertical con 
crete cytinder, or silo, the top of whicl 
is flush with ground level. A pair of 
massive concrete doors swings upward 
on hinges to permit the missile and 
elevator platform to rise above ground 


Within the 


concrete silo is a flexibly mounted steel 


level into firing position. 
crib which supports the elevator plat 
The 


platform moves up and down within 


form and the weapon. elevator 
the crib to raise the missile into firing 


position and to return to cover. 


REW and auxiliary equipment are 


housed in remote underground 
shelters, all of which communicate di 
rectly, well below ground level, with 
the big silo containing the missile. 
Before seeing how this metrological 
miracle was achieved, it is instructive 
to see what the older methods 


When 


were built, the job was accomplished 


were 
ships, buildings, or bridges 
with an ingenious array of tight piano 
wires, tapes, plumb bobs, and elemen- 
tary most 


surveying equipment, In 
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cases, and for relatively short distances, 
skilled 


work to as close as a sixteenth of an 


this enabled highly men to 
inch. However, the relatively simple 
did 


the built-in capability to do really fine 
Many of 


surveying transits used not have 


work. them are reliable to 


only a minute of arc, when sensitivity 


of the order of fractions of a second 


of arc, more than 100 times greater, is 
sometimes required. Also, even under 
the tightest tension, due to changing 
and uncontrollable temperature condi 
tions, the sag of a taut piano wire 
could not always be adequately allowed 
for. 
The 


veying 


manutacturers Of sur 


the 


toremost 


equipment, under lash of 


necessity, applied themselves to the 
problem and came up with a purely 
optical system of measuring which has 
incredible accuracy and which more 
than satished even the most stringent 
demands of the industry 

HE basic components of, for exam- 

ple, the Keuffel & Esser optical tool 
ing system were: (1) Precise leveling 
Alignment 
attach 


(penta 


transit, (3) 
with all 


scope, (2) ] Zg 
complete 
(4) 


prism), (5) Optical micrometers, (6) 


telescope 


ments, Optical square 
Tooling bar, (7) Calibrated tapes 200 
feet or more long, (8) Optical tooling 
instrument stands, 

Having familiarized ourselves with 
the basic tools, we can now discuss the 
phenomenon of collimation. A_ colli 
mated projector of light rays sends out 
a bundle of parallel rays, which neither 
converge nor diverge (and so “meet” 
at infinity). To set 


only a projector or 


telescope for collimation, then, you 
focus it for infinity. 

The telescope, looking into the lens 
of the projector, will then be viewing 
the target pattern (which may be cross 
hairs) located at the focal plane of the 
projector. When the one instrument is 
pointed so that its cross hairs cross the 
center of the target of the other instru 
ment, the two instruments are “colli 
this is im 


mated” to each other and 


portant are pointed in the same direc 


tion to within a fraction of a second 
of arc. 

It is interesting to note that the two 
telescopes (or telescope and projector ) 
need not be exactly on the same line of 
sight, but only within the diameter of 


the objective lens. For example, if your 
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telescope has a 2-inch-diameter lens, 
the center line of a viewing telescope 
may be anywhere within that 2-inch 
circle, and the two scopes still can be 
mutually collimated. This wide lati 
tude is of great practical value and 
convenience in the field. 

A closely allied phenomenon is that 
of autocollimation: a single telescope 
set for infinite focus and looking into 
the image of its own illuminated cross 
hairs in an optically flat mirror. By 
such means the telescope can be squared 
off to the mirror to much better than 
one-second accuracy; and, if the mirror 
is mounted on the axle of a transit 
telescope, the two scopes can be made 
mutually perpendicular 


to sweep out 


sight planes. All jig transits used in 
optical tooling have provisions for axle 
mounted mirrors. 

During the construction and testing 
of the underground launcher for the 
Titan rocket it was found necessary to 
employ optical tooling to the fullest. 


Not only 


all the standard setups and techniques 


were occasions found to use 


with tooling bars and so on, but many 
unusual tricks (some no doubt unique ) 
were devised to cope with certain situ 
ations. 

For example, in orde r that all the 
underground equipment and construc 
tion be centered exactly with the open 
ing for the huge reenforced-concret 
“trapdoors” that shelter our launchers 
from enemy bombing attacks, we de 
cided to project the pattern of the four 
the door the 


corners ol opening on 


at the bottom of the launcher. 


When you consider that the concret« 


ground 


silo which houses the launcher is deep 
enough to conceal a 13-story apartment 
house, and that we wanted to set ben h 
marks on the bottom, accurate to a few 
some 


thousandths of an inch, you get 


idea of the accuracy and _ sensitivity 


demanded of our “plumbing” tech 


niques 


it. We 
Esser’s alignme nt 
K&l 


was equippe d 


HIS is how we went about 

used Keuffel & 
scope, assembled to the optical 
square. The telescope 
with the coincident striding level and 
the optical square with the coincident 
cross level—the whole assemblage being 
mounted in a standard cup mount and 
adjustable bracket. 

Before using the instruments it was 


necessary to set the levels for a perfectly 


plumb line of sight. The striding level, 
being reversible on a precision ground 
barrel, is self-checking to produce a 
dead horizontal line of sight which is 
then translated to the perpendicular 
through the optical square. The cross 
level, however, lacks this feature and 
must be set. 

To make this critical adjustment, a 
special fixture was made to hold two 
alignment scopes equipped as above, 
the scope on the lower level approxi 
mately at right angles to the scope on 
the upper level. Both scopes were ad 
justed until dead level was indicated 
by their respective striding levels. The 
twe scopes were set for infinite focus, 
and their cross hairs illuminated. Then 
rotated in turn until the 


eac h was 


collimated image of the one scope as 


viewed through the two optical squares 
with the hairs of the 


coincided cross 
other view ing 


When _ the 


collimated, the mutually perpendicular 


SCO 


two scopes were thus 


line of sight was truly plumb within 


the setting accuracy of the coincident 


bubbles of the strid levels. 


N' Ww, while the two scopes remained 
immobile, the cross levels of each 


pe rrect 


ing 


were adjusted to coincidence 


The adjustment was now complete , and 
in order to erect a perfectly plumb line 
that 


either of the 


of sight anywhere, all neces 


take 


ScOpes, mount it in the cup mount and 


was 


sary was to two 
until 
The 


a plumb 


adjustable bracket, and adjust 


both bubbles were coincident. 


upper level scope produced 
line viewing from the top down: the 
lower, a plumb line viewing trom the 


bottom up Many occasions arose to 


use both. 
Another unusual task placed upon 
| 


our metrological unit was to devise a 


means of telling whether a massive 


elevator platform, after being run up 
and down, would return and settle in 


exactly the same position every time 


In this case, “exactly” meant that 


we had to devise means of checking 
its angular repetition within one-tenth 
This is the angle 


of one second of arc 


human hair at a dis 


blox ks 


a job for autocollimation. 


subtende d by a 


tance of several city Here was 


Two mirrors were rigidly mounted 
and attached to the elevator platform, 
about go degrees apart in orientation 


Into each was pointed an alignment 
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scope, specially equipped with an angle 
reading attachment, which enabled the 
two built-in optical micrometers to 
read seconds of arc rather than thou 
sandths of an inch, Also, both align 
ment scopes were equipped with spe 
cial verniers so that tenths of a second 
could be read out on the vernier. 
Initially, both telescopes were auto 
collimated into their respective mit 
rors, and the micrometers set at zero. 
The physical mounting of the two 
scopes was now rigidly locked in 
place. After the elevator was run up 
and down, the autocollimation was 
rechecked and the error measured with 


the optical micrometers, 


T was necessary on many occasions to 
measure vertical distances with great 
precision, and this was readily a 
complished as follows 
tape 200 feet long was accurately 

calibrated throughout its length at the 
Hoboken laboratory of Keuffel & Esser, 
under standard conditions of tension 
and temperature. This tape was then 
permanently suspended from the top of 
the enormously deep concrete silo, hang 
ing all the way to the bottom with 
specially made tape weight giving the 
correct tension 

Leveling telescopes were then 
mounted as required at different levels 
ol the giant launcher structure, and by 
alternately sighting the tape and sight 
ing scales or targets afhixed to the steel 
work, comparative readings were taken 
and vertical distances easily computed 
with complete reliability. The leveling 
telescope, which contains a coincident 
bubble, can be leveled to better than a 
second of arc, so that virtually no ac 
curacy was sacrificed in the telescope 
sightings; and this despite the fact that 
the concrete silo is greater in diameter 
than that of many famous underwater 
vehicular tunnels. (See Figure 1.) 

In addition to these and other un 
usual setups there was, of course, con 
tinual recourse to the more “standard” 
optical-tooling techniques. 

For example, the accompanying 
sketch (Figure 2) shows the arrange 
ment by which two tooling bars were 
set up on the floor of the silo to meas 
ure the distance between the bench 
marks projected down from the door 
opening far above. The way this 
worked is as follows 


An alignment scope (with attached 
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Fig. 1, above, illustrates use of leveling telescopes mounted within launcher 
In Fig. 2, below, optical tooling bars measure distance between benchmarks. 
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optical square) was “bucked in” on 
two benchmarks parallel to one side 
of the door frame. The corner align- 
collimated into the 


ment was 


first one, and held immobile thereafter, 


scope 


providing the two basic lines of sight 
go degrees apart along which the two 
tooling bars were aligned. 

On each tooling bar the two sliding 
alignment scope assemblies were used 
to take readings on all benchmarks. 
The and the 
sliding scopes positioned on the mid- 


distances were halved 
way points. 

Special projection lights incorporated 
alignment 


movable 


into the scopes 


were now flashed on, and the reticle 
pattern was projected onto the floor at 
the center of the silo. The point at 
which the two projected patterns inter- 
sected was dead center of the door 
opening far above and at this point a 
benchmark was permanently attached 
to the floor. 

This now became the primary refer 
ence point of the whole operation- 
silo, the 


the “center line” of the 


launcher, the Titan  missile—every- 


thing. 
A sensitive was 


theodolite now 


mounted on a_ tooling instrument 


with a hollow bore and 


stand posi 


tioned directly over the benchmark. 
Angles were then set off with the 
theodolite, and, working in conjunc 
tion with alignment scopes variously 
positioned on the floor of the silo, 
numerous installations were accurately 
emplaced and subsequently inspected 
as a double check. The accompanying 


sketch 


(Figure 3). 


shows such an emplacement 


NCIDENTALLY, we found that the 

easiest and most accurate way of em 
placing benchmarks was simply to pro 
ject the cross hairs of the instrument in- 
volved right on the wall, floor, of 
steelwork; it was then a simple matter 
to glue a plastic target in place, ac 
curate to a few thousandths of an inch 
After installation, the targets were re 
inspected and the deviations, if any, 
measured and written in right on the 
itself, to be subsequently al 
for. We 
plastic paired line targets ideal for this 


target 
lowed found 2-inch-square 
purpose. 

In a typical boresighting assignment 
four hinged brackets must be accu- 
rately aligned over a 20-foot distance— 


948 


much too long for insertion of a steel 
locating bar, which would sag. In any 
case, the space limitations were so 
stringent that there was no room for 
insertion or removal of such a bar. 
An alignment scope was mounted 
on an instrument stand and pointed at 
a target in a spherical cup mount. 
(The cup mounts for both telescope 
and target had previously been located 
accurately by optical methods to en 
sure correctness of the line of sight.) 


Now 


turn was introduced a special facility 


into each hinged bracket in 


fixture which held optical-tooling tar 
gets at either end of the hinge, on the 
centerline. The hinge was shimmed 
outward to the proper distance and 
slid around under the bolts, which at 
this stage were tightened to a light 
pressure only. 

When visual sighting through the 
telescope indicated that the alignment 
was fully satisfactory, the bolts were 
taken up to full tension, and dowels 
were run through the brackets into 
the underlying steelwork. This ensured 


permanency of the alignment job. 


NOTHER interesting task was the 
erection of a number of guide rails 
along the wall of the silo, accurate in 
position to within 0.005-inch (at one 
end) and plumb and true over their 
whole length to 1/64-inch. Since the 
“whole length” was the height of a 
small skyscraper, this was quite 
challenge. (See Figure 4.) 
A special mounting table holding 
two mounts the distance 


cup proper 


apart was screwed to the top of an 


instrument stand and wheeled into 


position as determined by sightings 
through an alignment scope on a tool 
ing bar, and an angle was set off from 
the center line by the theodolite. Fine 
adjustment provisions allowed final lo 
cation to be varied in o.oo1-inch in 
crements. 

When the table was properly posi 
tioned, alignment scopes set into penta 
prism squares were placed in each 
cup mount and the line of sight made 
dead plumb upward by methods out 
lined earlier in this article. Special tar- 
get fixtures, with glass targets mounted 
the same distance apart as the two cup 
mounts, were attached to each end of 
the guide-rail sections. 

The “floated” 


into place, precisely positioned along 


sections were then 


the plumb line of sight, bolted and 
doweled into place. In most cases, er- 
rors of 0.001- or 0.002-inch were readily 
detectable, so that the limiting accu 
racy of the setup was not the measur 
well men could 


ing system but how 


work In maneuvering massive steel 


members into position to such close 
limits. 

Not all optical tooling setups were 
complicated ones, however. For ex 
ample, we were asked to provide a 
method ensuring that the Titan missile 
support rests were in a dead horizontal 


This 


called for nothing more than placing 


plane, within close tolerances. 
a leveling telescope on a mount a few 
inches above the support points to be 
established. 

Optical tooling scales in small, porta 
ble, vertical holding mounts were stood 
erect on the four support points. If the 
four scales gave the same reading we 
had our horizontal condition. Needed 
corrections were easily made, and a 
final reinspection confirmed the excel 
lence of the work. 

Complete confidence could be placed 
in the reliability of the survey, as the 
leveling telescope, involving the coinci 
dence “split bubble” principle, can be 
made level to better than a second of 
arc. 

The optical tooling scales, incorpo 
rating the “paired-line principle,” can, 
University 


as tests made by Princeton 


bureau of standards have shown, be 


read with a probable pointing accu 
racy of 0.15-second of arc, or roughly 
0.001-inch in a 100-foot distance. 

HE fact that much of the work had 


to be done in extremely confined 
quarters imposed additional difficulties 
to withstand the 


In order the better 


blast effects of enemy attack, the con 
crete housing for the rocket launcher 
slightly larger than the 


One 


is only very 


steelwork of the launcher itself. 


of our tasks was to set four massive 


locks in 


roughly twenty teet square, to an ac 


a steel supporting structure, 
curacy of thousandths of an inch. The 


use of instrument stands was out of 


the question as there was no room. 
Indeed, between the top of the steel 
work and the bottom of an overhang 
ing reenforced-concrete canopy, there 
was not even enough room for a 
standard surveyor’s transit. 


Fortunately, however, alignment 
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scopes take up very little headroom, 
and, with the proper ancillary equip- 
ment, an alignment scope can be made 
to function equally as well as a jig 
transit. Keuffel & Esser was able to 
provide us with a special thin tooling 
bar of less than an inch cross section. 

Using alignment scopes mounted on 
shallow carriages, we were just able 
to make our setup in the tiny space 
atop the steelwork and underneath the 
concrete. The tooling bar was fastened 
to the steelwork itself for support. 

In order properly to position the 
locks, we made up a special target 
fixture which essentially was a means 
of accurately relating three transparent, 
glass crossline targets to the critical 
points of the lock. One target was 
oriented exactly over the “working 
point” of the lock; two other targets 
were spaced outboard, dead parallel to 
the lock shaft. 


LL three targets were mounted a 
standard distance above the shaft, 
so that they would be in line with the 
leveled alignment scopes on top of the 
crib steelwork. The whole problem 
was now resolved into simply that of 
locating the four target fixtures via 
visual sightings from the telescopes on 
the tooling bars, the squareness of the 
two lines of sight being held by colli 
mating through an optical square 
mounted on a fixed, immobile align 
ment scope in one corner of the setup 
As an additional precaution against 
error, fixed targets were mounted be 
yond the ends of both tooling bars, so 
that if the immobile alignment scop 
were accidentally jostled out of posi 
tion, however slightly, a check on the 
targets would immediately show it and 
allow for easy resetting to the correct 
pointing. 

There were, of course, numerous other 
applications of optical tooling which 
were found most useful in the Titan 
launcher project 

American Machine & Foundry now 
has established a permanent optical 
tooling unit with an elaborate inven 
tory of the finest equipment obtainable 
and a priceless reservoir of the know 
how that comes only from experience 
These capabilities and know-how we 
share freely and fully with our associ 
ate contractors in the building of 
America’s first line of defense—the 


retaliatory power of our missiles. 
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Fig. 3, above, making accurate emplacements within silo. Fig. 
4, below, erecting accurate guide rails along length of silo wall. 
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Weapons to Fit the Man 


Researchers at the Human Engineering Laboratories at Aberdeen Proving 


Ground realize that machines do not fight alone and are striving 


to design combat equipment that men can operate safely and efficiently 


LASTS ot bleak arctic winds, the 
overwhelming heat of scorch 
ing desert air, and the droning 
monotony of the sound of the sea are 
just some of the conditions which help 
to wear down man’s capabilities for 
efficient operation Of equipment, 
Members of research teams at the 
Laboratories at 


Md , Ie 


alize that machines do not fight alone 


Human Engineering 


Aberdeen Proving Ground, 
that the human operator is an inte 


gral part of current weapons systems. 


This branch of science therefore aims 
at matching machines and their tasks 
with the abilities of the man operating 
the equipment. Weapons, the investi 
gators feel, must combine the design 
of the machine with man’s faculties. 

In order to keep down expenses 
and for the most practical study pur 
simulations of 


many tests are 


the actual field situation. For example, 


poses, 


in the electronics laboratory, data on 
the Cobra missile are fed into an ana 
log computer which digests this in 
formation and passes it along to an 
oscilloscope which is then used to study 
the ability of operators to guide the 
missile in on a simulated target. 

HE operator of the equipment, in 

this case, is one man who sits in a 
swivel chair with his hand on a sim 
ulated “joy stick” as the control. He is 
tracking a missile on the radar screen, 
and his every reaction is being re 
Although the operator is not 


that he 


corded 


under the stress normally 


would be under in an actual field situ 
ation, a close approximation of his ac 


curacy can be estimated 


950 


physiolog ic al 
skin 


measured, and excitability 


In another study, 


changes such as galvani resist 


, 
ance can be 


and attention span can be studied. 


between the 


\ CORRELATION 
+ man’s alertness and his physiologi 
cal factors can be drawn. How effectively 
is the man doing his job? The researcher 
close to 


can come answering 


ce gree ol 


pretty 


this question with a great 


accuracy by gathering and evaluating 
the data at the end of each “run.” 
Technical advice on the application 
of these findings is then given to the 
design and an 


appropriate agencies, 


appraisal of the existing matériel is 


made. If sound human engineering 


practices were not adhered to in the 


design, recommendations for modifi 


cation of the equipment or weapon 
are made. 

The concept of a vehicle driver in an 
upright position is ages old. However, 
at Aberdeen’s Human Engineering 
Laboratories another idea was tried out 
the evaluation of a driver's 


tracked 


prone position. 


that of 
ability to vehicle 
fully 


subjects, 


operate a 


from a Twenty 


four military and civilian, 


who had varied amounts of experience 
in driving, were tested in the M41 tank 
on cross-country road courses and pre 
cision test courses, 

The six drivers who were judged to 


be the best on these courses were 


further tested on a demanding hill 


course where they were required to 


drive for a period of four hours, taking 
rest stops whenever they wished or 
until they decided to end the test. 


Results showed that the prone posi 


tion is no barrier to efhcient operation 


of the vehicle. However, as a result of 


these studies, complaints from subjects 
were voiced as to vision, vibration 
head, accelerator re 


brake 


controls. Some of these complaints had 


transmitted to the 


sponsiveness, and steering and 
been anticipated, but, considering the 
limited design modifications permitted 
to the vehicle, the result was a good 
compromise. 

Researchers determined that the M41 
medium tank could be operated ade 


quately over widely diflerent types o 


terrain from the prone position; that 


subjects in the were 


prone position 
capable of operating the test vehicle 
for considerable periods of time over 
demanding terrain; and that a number 
of the subjects’ complaints were due 
to the limited design changes permiuss! 


ble. 


— liaison teams have played an 
important role in discovering the 
“bugs” in some of the equipment al 
ready in operation. For example, a 
preliminary field investigation and two 
surveys tank 


go-mm.-gun tank M48 at Fort Hood, 


among crewmen of the 


Tex., and at Camp Irwin, Calif., were 
made to find out from the users what 
significant human engineering prob 
lems were being encountered 

The group-interview technique was 
studies because ot the 


used in these 


economy of time and manpower. It 
also was felt that the group technique 
is advantageous because many problem 
areas may be revealed by stimulation 
from one ot the subjects ot the group 


which would not be brought out in an 
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individual interview. One disadvan 
tage, however, the investigators found, 
was that of bias. One member of the 
group, in stating his opinion, might 
influence the opinions of others in the 


group. 


( pha INS such as the following 
<< were asked ol all 
tanks: Have you ever had any headaches 


users of the 


or dizziness due to the noise level? Does 
the ventilating blower adequately rid 
the tank of gas and fumes when the 
tank is firing with the hatches open? 


Does the heater you sufhcient 


rive 


warm air? A record was made of the 


frequency of each “yes” and “no” an 


swer so that an evaluation could 


made of the problem areas to be en 


countered when using the equipment 


In another study, the relationships 


of intermittent notsse, intersignal inter 


val, and skin conductance to vigilance 


behavior were explored. Three levels 


] 
o! intersignal variability and a quiet 


and intermittent-noise condition were 


compared for effect on monitoring 


px rfrormance Basal skin resistance Was 


continuously recorded during the watch 


to determine its utility as an index of 


vigilance. 


These studies showed the adverse 


effect of high-intensity noise on mon 


1 
itoring tasks which require scanning, 


the sensitivity Of monitoring to changes 
and the effect ol 


in sound inte nsity, 


nose 1n causing momentary lapses ol 
attentiveness. 
Other have 


Techniques often utilize 


areas ot research already 
been covered 
previously known principles but in a 
different combination or application 


At the present time, new electronics 


methods of displaying information to 


radar operators, and ways to instru 


ment, measure, and analyze impulse 


type noise associated with firing of 
shoulde I 


Also 


telemeter physiological and psychologi 


weapons are being evaluated 


being cons dered are wavs to 


cal data from a mobile field test situa 


to a central recording station with 


i, 


tion 


out having the test personnel aware 


of the monitoring. 


PERATING on a low budget of 

about $1 million this year, the Hu 
man Engineering Laboratories at Aber 
deen has a team of only 62 civilian and 
35 military personnel Of these person 


nel, 50 are professional men. The team 
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is a heterogeneous group consisting ol 
those trained in experimental and indus 
trial psychology, 
electronics, biology, physiology, indus 
trial design, and industrial engineer 
ing. 
Staft 


record, for the agency, established only 


members are proud ol their 
ago, has extended a helping 
Army 


! 
well as to many inc 


Nation eny 


nine years 


Ordnance estab 


lus 


hand to eight 
lishments, as 
tries across the 
rense projects 

Animals, too, are giving their support 


to the project by participating in sound 


studies, isolation tests, and in provid 
: 


ing other types of psychological 


so important to making man and ma 
Most ol these 
| 


housed 


chine into a real team 


animals are Rhesus monkeys, 


in modern, Sanitary 
The 


small experimental! 


quarters. 
laboratory is equipped with 


shop which can 


i ; 
all the material and tacilities 


necessary to support human-engineer ny 
wctiviuies. Other facilities on the premises 


| } | 
include a comprehensive library of pre 


fessional journals, technical rep 


business and engineering m 
, 


There are also still and motion 
recording 
) 


rooms, and 


cameras, 


ence Pp 
rating and dratting 


, 
Research ts ce 
chomotor pertormat 
ments, intormats 


systems col 


engineering, physics, 


measures, orientation in Space satety, 


ind unusual environments. 
The 


tories, which has three main laboratories 


Human Engineering Labora 


under the office of the director, is a 


close-knit organization. The three main 
laboratories—Supporting Research, Sys 
Research, 


work 


a study is undertaken. 


tems and Engineering Re 


search across the board when 


YENERALLY speaking, the 
J deals 
with its 


Branch, 


with the human elemet 


Sensory Bran Psychomotor 


and Environmental Branct 
Systems Research Laboratory 


Vehicle 
Fire 


knowledge i the 

Branch, the Short-Range Direct 
Weapons Branch, the Long-Rat 
Fire Weapons 

r Weapor ‘ 


Branch, tl 


aboratory, Engineering Researcl 


Design and Fabricatior 


Application 


Bran mn to rou! 


ncludes the 
Branch 


Projects 


and the ind Specia 


balanced Working grou 


Dedicated workers 
Hlumat 
the U.S 
gineeril 
man wit 
specifica 
comp 
Ost efhciently 


ceconom i ieten himselt i 


country 


Experiments in operating a modified M41 tank from a prone position could 
make possible a much lower silhouette in future tracked-vehicle designs. 
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Powdered Metal Bullets 


Experiments bemg conducted at Frankford Arsenal show that, with 


manor modifications, the 7.62-mm. NATO ball bullet can be made 


from tron powder with consequent savings mm critical materials 


Arsenal is cur 


RANKFORD 
rently conducting a 


dealing with the fabrication of 


program 


7.62-mm. ball bullets by powder-metal 
lurgy techniques. The purpose of this 
program is twofold: first, of course, is 
to achieve economy and, secondly, pos 
sible conservation of copper and lead. 
During the last war, both copper and 
lead became critical materials and their 
uses were limited. It appears that if a 
national emergency should arise, these 
materials would again become scarce. 
A bullet which conserves these mate 
rials would have great military value. 
It must be remembered, however, that 
the materials must not be conserved at 
the expense of ballistic properties. 
The standard NATO 7.62-mm. ball 
bullets are the M59 and M80. The Mso 
bullet is referred to as the 4-piece bullet 
and has four basic segments: (1) gild 
ing-metal jacket, (2) lead filler (point), 
(3) lead filler (base), (4) steel core. 
The weight requirement on this bul 
let is 150.5 — 5.5 grains. Based on a 
volume of 1.11 cc., the density require 
ment is from 8.41 to 8.79 
The composition of the bullet by weight 


gm./cc. 


is as follows: 37.9 per cent gilding 
metal, 36.5 per cent lead, and 25.6 per 


cent steel. 


HE MB8o bullet (Fig. 1) is being 
manufactured for and used by the 
military. It can be produced more eco- 
nomically than the Msg because of the 
simpler design. This bullet is referred 
to as the 2-piece bullet and has two 
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basic segments: (1)  gilding-metal 
cladded steel jacket and (2) lead filler. 

The weight requirement of this bul 
let is 149.5 — 3.0 grains which is sim- 
that of the Msg bullet. To 


accomplish similar weights it was nec 


ilar to 


essary to decrease the length to 1.14 
inches. The density of this bullet based 
on a volume of 0.94-cc. would be from 
gm./ce. 
tion of this bullet by weight is as fol 


I0.1r to 10.31 The compos! 
lows: 7 per cent gilding metal, 77.6 
per cent lead, and 15.4 per cent steel. 
lead 
bullet could be decreased by increasing 
the thickness of the steel jacket. This 


The amount of used in this 


thickness, however, would have to be 
increased considerably to get any ap 
preciable decrease in the amount of 
A thicker jacket would also be 
to fabricate and 


lead. 
much more difficult 
possibly would increase bullet engrav 
ing pressures. 

Powder metallurgy was thought of 
as a means of mass producing these 
bullets economically and still conserv- 
ing critical materials. 

Of the materials considered for the 


fabrication of the powder-metallurgy 
bullet, iron powder was the obv 1oOus 
choice, since it is quite abundant and 
relatively cheap. This was considered 
essential to this evaluation even though 
iron, with a theoretical density of 7.87 
gm./cc., could not meet the weight re 
quirement. The bullet density could be 
increased by either admixing a higher 
density material with the iron powder 
or infiltrating it into the compact. 
Both of these processes are commonly 
used in the powder-metallurgy in 


dustry. 


HERE are many materials that can 
be used as admixers with the iron 
powder. However, the number of ma 
terials which can be infiltrated is lim 
ited. This is because of the additional 
physical requirement that this high 
density material have a melting tem 
perature lower than that of iron. The 
choice of materials for increasing the 
weight is further limited in that they 
would have to be ductile and relatively 
low in cost. 

Copper and lead are two materials 
which meet these requirements, and 
they offer additional advantages—cop- 
per, as an admixture or infiltrant, will 
increase the strength of the bullet, and 
lead will improve its antifriction prop- 
erties. 

The first design of a bullet suitable 
for molding by powder-metallurgy 
techniques has the same basic dimen- 
standard 


sions and tolerances as the 


Msg, except for the boattail and can- 
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nelure. The boattail could have been 
molded, but was not considered essen 
tial for the preliminary evaluations. 
The cannelure would, however, have to 
be machined. 
The tool set used in making these 
bullets consisted of an upper punch, a 
cylindrical die, and a flat-faced lower 


punch for molding the ogive, body, 


and base of the bullet, respectively. 


\ plunger was provided in the upper 
ejection ol 


punch to ensure positive 


the ogival portion ol the bullet 


The 


floating die table 


tooling was assembled in a 
used with a 
With the 


punch and die adjusted, the dic 


The 
' 


upper punch pushes against the die, 


and 
single-ram hydraulic 


lowe I 


press 


cavity was filled with powder 


which was supported by a spring. As 
were moved 


downward, the powder was compacted 


the upper pusch and dic 
against the stationary lower punch, \s 


a result, the ogive was formed in the 


cavity of the punch and the base end 
formed in the die. The 

plied was about four tons 

As the 


spring loaded dic 
prin; 


load ap 


was 


pressure Was reduced, the 


followed the upper 
punch. When the upper punch and die 
were about to separate, air pressure 
was applied to the ejection plunger 
which pushes the ogive portion of the 
bullet free from the upper punch. The 
body portion remained in the die. The 
die table was then pushed down and 
the bullet body was stripped from the 
die by the stationary lower punch. 

As the fabrication experiments were 
conducted, it was found that air pres 
sure was not suitable for movement of 
the plunger for ejection as it produced 
an impact type of movement which 
resulted in the identation of the bullet 
tips. The existing tooling, with slow, 
manual ejection was used to fabricate 
the various lots of bullets, since the 
scope did not include the design of pro 


duction tools. 


T was necessary to rearrange the tool 

ing to accomplish the manual ejec 
tion of the ogive section of the bullet. 
Although the tooling was inverted, the 
relative movements for compaction 
were identical. The powder fill, how 
ever, was adjusted by weight rather 
than volume. In the ejection cycle it 
was first necessary to eject the bullet 
manual 


from the die prior to the 


ejection of the ogive section. 
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The conclusions of the report are as 
follows: 
1A bullet, 


design modifications, can be fabricated 


7.62-mm. with minor 
by powder-metallurgy tec hniques 

2. Iron powder is a suitable base 
material for fabricating the bullet, al 
alone cannot 


though this material 


meet the density requirement. The den 
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Fig. 1, above, NATO bullet now being 
manufactured. Fig. 2, below, bullet pro- 
posed to be made by powder metallurgy. 
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sity of the compacts can be increased 


either by admixing a_higher-density 
material with the iron powder or in 
hitrating it into the compact. 

2. The bullets fabricated from iron 
and copper (either as an admixture or 
infiltrant) had ample strength to with 
encountered in_ the 


stand the stresses 


hring tests. The bullet body surface 
showed characteristic 


4 The 


inhiltrated with a 


engraving. 


bullets fabricated from iron 


and lead-bismutt 


alloy remained intact in the firing tests 


TI ee , ’ 
we DUlIeT SuUuriace owever, Was not 
Instead, the bullet diameter 


dex reased 


engraved 


was and some densification 


bullet occurred 


5. bullets fabricated 


showed characteristic 


of the 
trom ron 


powder 


ing atter Dut were not 


hiring 


enough to remain 


0 Firing pressul 


were normal, but uracy 


trom very good tor most of the rounds 


to very tor the infiltrated bullets 


Sb weight requirement could not 
be met using this bullet design. The 
poor accuracies of the infiltrated bullets 


poor 


were attributed to nonuniform distri 


bution of the infiltrant 
The problem or mecting the weight 
requirement was resolved by designing 
i bullet ( Fig. 
longer than the Ms5o9 
that of the M62 
The 


design since it does affect the accuracy 


2) with a length slightly 
ind equivalent t 
tracer 

this 


] ] | | 
boattail Was inciudes in 


of the bullet. To utilize the existing 


tooling, the boattail had to be ma 

chined. 
Bullets were molded from an iron 

powder, as previously described, to meet 


Chey 


degrees Fahrenheit in 


the longer length were then 


sintered at 2,050 


1 dissociated ammonia atmosphere, 


and with copper. It 


the bullet 


finally infiltrated 


was found necessary to size 
boattail 


the nh mac hined 


to regain concentricity. The 


and cannelure wer 
were tested ror 


These bullets pres 


velocity, and penetra 


The 


next phase of the program the bullets 


sure, accuracy, 


tion results were good. In_ the 


must be tested tor gui barrel erosion 


\ lot of 


required fo 


about 25. pieces will be 


this test. A lot of 


rosion 


} 
this size 18, Of course, much too large 


for the laboratory setup, and it there 


fore will be necessary to seek the aid « I 


industry in producing these test bullets 
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Adhesives for Ordnance 


For many high-strength weapons applications the new adhesives are 


supervor to mechanical means of ‘attachment and can be employed very 


successfully if proper design and adequate process control are used 


DHESIVES are being used suc 


cessfully today in many ord 
ohn nance applications where high 
strength performance characteristics are 
required. Numerous missiles, including 
the Army’s Hawk, Lacrosse, and Nike, 
and the Air Force’s Bomarc have vital 
components held together structurally 
by adhesives. In most such applica 
tions, the adhesives are used inde 
pendently of metallic fasteners or other 
attachment. 


means of mechanical 


Adhesives offer a number of ad 
mechanical means of 
they: (1) Allow 


tively uniform distribution of stresses 


vantages over 


attachment as rela- 
over the entire bonded area; (2) pres- 


ent aerodynamically smooth surfaces; 
(3) give a high strength-to-weight ra- 
tio; (4) can be used to join components 
with complex geometrical configura 
tions; (5) can join thin sheets; (6) can 
provide effective seals against moisture, 
fuels, chemicals, and gases; (7) dampen 
vibrations: and (8) increase electrical 
resistivity. 


EVERAL important types of adhe- 
sives used to obtain high-strength 
bonds are the epoxies, epoxy-phenolics, 
nitrile-phenolics, and viny!-phenolics. 
Some specifications under which 
these structural adhesives may be pro 
MIL-A-sogoB, “Adhesive, 
Structural, Metal to Metal”; 
Heat Resis- 
Metal to 
**Adhesive, 


Metal Struc 


cured are 
Airtrame 
MIL-A-8431, 
tant, Airframe Structural, 
Metal”: MIL-A-8622. 
Epoxy Metal to 


“Adhesives, 


Resin, 
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M. J. Bodnar 





Ur. Bodnar is chief of the 
{dhesives Research Unit, Pu 
Arsenal, Dover, N. ]. 
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tural Bonding”; and MIL-A-14042, 
“Adhesive, Epoxy.” 

The best approach to achieving good 
performance in bonded joints is to se 
lect the proper adhesive, design the 
joint properly for the specific applica 
tion, and maintain rigid process con 
trol. Selection of the proper adhesive 
for each application is an important 


The 


must provide a bond that will with 


consideration, adhesive chosen 
stand the types and magnitudes of 
stresses experienced in the end-item ap 
plication during conditions of both 
storage and use. 

The bonded joint must perform sat 
istactorily under the various environ 
mental conditions that it will encoun 
ter, so it is obvious that the _ best 
adhesive available will do a good job 
only if properly used. Yet it can be 
stated that more than ninety per cent 
of the premature failures in adhesive 
bonded assemblies are due either to 
improper use of the adhesive or poor 
design of the bonded joint. 

Close process control can ensure 
proper use of the adhesive. Education 
of the design engineer to design spe 
cifically for adhesives when he intends 
them will result in 


to use stronger 


bonded assemblies. It has been found 
that many engineers design for me 


chanical fasteners and then, for various 


reasons, switch to adhesives. The 


sult is often unsatisfactory. 

One disadvantage in the use of ad 
hesives is the absence of good non 
destructive tests to determine the 
strengths of adhesive-bonded joints in 
a wide variety of ordnance applica 
tions. A weakly bonded joint may look 
just like a high-strength joint. A weak 
joint may sometimes fail under a light 
load, far below expectations of the de 
signer. This is one of the chief prob 
lems facing the ordnance design en 
gineer when he contemplates using ad 


hesives for structural applications 


RMY Ordnance has sponsored work 

under contract on the nondestruc 
tive testing of adhesive bonded yomnts. 
While no practicable test method has 
yet been developed, important scien 
tific phenomena related to adhesives 
and plastics have been uncovered dur 
ing the investigations. Other Govern 
ment agencies and private industry 
also are sponsoring work leading to the 
development of practicable nondestruc 
tive tests. 

There are, however, several methods 
which may be used to determine the 
effectiveness of bonded assemblies for 
most designs. Perhaps the most im 
portant ot these 1S rigid process control. 
Close surveillance by trained personnel 
is maintained at all critical phases of 
the bonding process. This includes the 
cleaning procedure, selection and ap- 
plication of the adhesive, and cure of 


the bonded joint. 
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Test panels are sometimes sent 
through the production operation with 
the standard assemblies being bonded. 
These test panels are 


the 


treated exactly 


same as the standard assemblies, 


then they are tested to destruction to 


determine the actual bond _ strengths 
obtained with the particular process. 
Although 


available, process control 1S highly el 


other test methods are 
fective for most Ordnance applications. 
Military Specification MIL-A-go067B, 
“Adhesive Bonded Metal—Process and 
Inspection Requirements, ” provides a 
good guideline for setting up a satis 
factory process control 


Army 


pamphlet on adhesives, ORD-P-20-306, 
] 


One section of the Ordnance 


is devoted entirely to the design of ad 


hesive-bonded joints for 


For 


terials 
yomnts should be designed to minimize 


specinc ma 


maximum effectiveness, 


stress on the adhesive by stressing it in 


the direction of its maximum strength 


For instance, many structural adhe 


sives offer excellent resistance to shear 


and tensile stresses but must be pro 


tected trom peeling 


y or ¢ leavage stresses 
HE pamphlet shows various meth 


ods by which adhesive joints can be 
designed to avoid these pec ling stresses 
Copies of this pamphlet are available 


to Government agencies from the 
Commanding Officer, Rock Island Ar 
senal, Rock Island, Ill. (Attention 
ORDBC-5112) 
Other books that 


designing for 


may be useful in 


adhesive-bonded joints 
include the Naval Ordnance Adhesives 
Handbook and a recent publication of 


the McGraw-Hill Book 


“Adhesive Bonding of Reinforced Plas 


Company, 


tics.” 

At Picatinny Arsenal, which has the 
Army Ordnance mission responsibility 
for adhesives, considerable emphasis 
has been placed on the study of epox 
ies. The epoxies are among the best 
high-strength adhesives available. They 
are solventiess and will bond effectively 
to a wide variety of materials with 
little or no pressure, 

Epoxies can be cured at room tem 
perature by using aliphatic amines as 
When 


strengths are required for use at ele 


curing agents. superior bond 
vated temperatures, aromatic diamines 
or acid anhydrides can be used as cur 
ing agents. With these agents, how 


ever, an elevated-temperature cure of 
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110 degrees centigrade or higher is re 
quired. 
Although epoxies possess many de 


sirable characteristics that make them 


ideally suited for many ordnance appli 


cations, they have rather poor resis 


tance to impact loads. The impact 


strength of epoxy resins can be im- 


proved by modifying them with flexi 


ble polymers such as polyamides or 


by adding fillers. Many 
I iodihed 


polysulfides or 


commercial epoxy resins ar 


in this manner, 


|, bee ROUS commercially available 
- have it 


| ly | 
epoxies een evaluated 
Picatinny Arsenal for tensile and impact 


bond 


strengths at temperatures rang 
ing from minus 65 to plus 16: 
The 
including th lative 


lives ol ‘ , are 


degrees 
tests, 


and 


results of these 


Fahrenheit. 
iscosities 


pot being 


published 


A study also has been conducted on 


the correlation of the polymer struc 


ture of the Cpoxies with their shear 


and impact bond strength behavior 


Basically, the bisphenol portion of the 


epoxy molecule was altered in order 


to determine the effect of various sub 


stituents on the mechanical 


The 


will be published shortly. 


properties 


| 
results of this study 


of the resin 


Among the most important uses of 
] 


adhesives is the bonding ot metals. 


At Picatinny Arsenal we have deter 


mined bond strengths obtainable to 


such common metals as steel, alumi 


num, copper, cadmium, and zinc, as 
well as to a wide variety of unusual 
metals which may be used for special 


purposes, especially in atomic or mis 





“The best approach to 
achieving good performance in 
bonded joints is to select the 
proper adhesive, design the 
joint properly for the specifi 
application, and 
rigid process control 

“Selection of the proper ad 
hesive for each application is an 
im portant The 
adhesive chosen must provide 


maintain 


consideration. 
a bond that will withstand the 
types 
stresses experienced in the end 
item application during cond: 


and magnitudes of 


tions of both sterage and use 





Sile applicat ) hese ft ls 


cOolumbD! 


beryllium, 


gold, molybdenu: rhenium, 


lum, tungsten, uranium 225, 


Zirconium 


\ special technique was developed 


for bonding uranium 228, 


whuicl 


, a ' 
normally dificult to bond becaus« 


oxidizes rapidly to form a mech 


cally weak oxide layer. Tensile ad 


, 
sion bonds of 1,000 to 2,2 


0) P.S.l 


been obtained to this metal witt 


The 


rem 


new method bond Strengths ol 


test imens uined essentially the 


spec 
Same alter 


Nur rous 


tained 


Storage tor one year. 


data also have been ob 


on the adhesive bonding of high 


explosives to themselves and to other 


adherends Dhe explosives investigated 
( RIDX-poly 
1 HMX-cellulosé 
Whether the 


tested 


included Cyclot 


styrene, am nitrat 


compositions bonded ex 


’ ' 
plosive assen b y was Statically 


| 


1! } ] 
or dynamically, failure always occurred 


in the explosive, never in the adhesi 
Uhe 

1 ] | | 

plosives, including plastic-bonded ones 


are mechanically 


tr 


tests demonstrated that the ex 


weak Their lc W 


is turther cde 


peratures 


mperatures, bDritth 


ness induced by low temperatures 


stress concentrations induced at low tem 


} 


peratures by differential thermal coefh 


cients of expansion, and the deleterious 
effects of some adhesives. It proper ad 
hesives and bonding procedures are used, 
failure should occur 


In the 


in the € xplosive 


assembly of one safety and 


arming device, epoxy adhesives are 


used to bond a number or components 
\ silicone is used for potting one ele 
trical component. Then all the electri 
cal components are encapsulated with 
in epoxy resin and the box 1s sealed 
tight with a polysulfide. The entire box 
coated with 


is then a tough, impact 


resistant coating of polyurethane 


N fulfilling its mission responsibility 


for adhesives, it is important that 


Picatinny Arsenal provide the type of 
information which will be most help 
ful to the ordnance design engineer. 
Where no data are available, tests are 
designed for specific end-item applica 
tions to take into account the magni 
and duration of 


tude, type, stress; en 


vironmental conditions; geometry of 


the bonded wnt and 


types of ad 


herends 





No. 2 in the series of A.O.A. monographs on Civil War armament 


NOTES ON AMMUNITION 


OF THE 


AMERICAN 


CIVIL WAR 


By Col. Berkeley R. Lewis 


A detailed study of the small-arms and artillery 
ammunition used by both sides in the American Civil 
War. It contains official lists of ammunition types 
and quantities, along with descriptions, charts, and 
authentic drawings. Included are service test data, 
with comments on characteristics, plus a discussion 
on powder manufacture. 


32 pages—45 line drawings 


$1 to A.O.A. members 


In this précis, Col. Berkeley R. Lewis (Ordnance 
Corps, United States Army, Retired), covers a period 
of many advances in ammunition—advances which 
greatly influenced military arms and tactics. Colonel 
Lewis, author of “Small Arms and Ammunition in 
the United States Service,” is a well-known weapons 
historian and small-arms expert. 


$2 to nonmembers 


Also available— No. 1 in the Civil War Series 
NOTES ON ORDNANCE of the AMERICAN 
CIVIL WAR 


By Harold L. Peterson 


The essential information on the principal small-arms and 
artillery of the Civil War. Included are comprehensive charts, 
illustrations, and concise, authoritative text giving perform 
ance and military characteristics. The text is by Harold L. 


Peterson, a recognized authority on American arms and armor 


who has written several outstanding books in this held 


0 pages $1 to A.O.A. members $2 to nonmemb 
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| TO: A.O.A. Book Service, Mills Building, Washington 6, D. C. 


Send me 


copies of Notes on Ordnance of the American Civil War. My check for $ 


is enclosed. 
CHECK 
ONE 


NAME 


ADDRESS 


j CITY, ZONE, STATE 


copies of Notes on Ammunition of the American Civil War and 


[] I am an A.O.A. member ($1.00 for each copy) 


[] Iam not an A.O.A. member ($2.00 for each copy) 


Two additional studies on 
Civil War armament will fol- 
low; one on naval ordnance to 
be published this summer, and 


| the 


| scheduled for fall publication. 


ORDER YOUR 
COPIES NOW 


fourth, on aeronautics, 


Ne et 
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FAIRCHILD 


for low cost production 


of high quality complex assemblies 


The Fairchild Aircraft & Missiles 
Division’s design and construction 
capabilities were acquired through 
long experience in successfully com- 
pleting varied projects for industry 
Just one of the many areas where 
Fairchild’s proved abilities are at 
work is the production of major 
assemblies for the Boeing B-52 in- 
tercontinental jet bomber. Fairchild 
utilizes its diverse experience in 
bonding, plastics and metals to con- 


a= FAIRCHILD 
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struct honeycomb sandwich wing 
panels, magnesium laminated wing 
skins, tapered honeycomb trailing 
edges and honeycomb wheel and 
strut doors— many to critical 


tolerances. 


Fairchild’s broad facilities, its 
modern equipment and personnel 
experienced in the on-time design 


and fabrication of systems, sub 
assemblies and products, are avail 
able to you. Write today for detailed 


information. 


R. presentative of Fairchild’s 
diverse production capabilitrc s 
are: VTOL/STOL projects * 
High flotation gear * Bocing 
B-52 asscmblies* SD-5 surveil 

lance system* Antenna and in 

stallation housing for Project 
Defender Pincushion radar + 
F-27 propjet + Aluminum 


boats, lampposts and bridges 


AIRCRAFT &€ MISSILES DIVISION 


Fairchild Engine & Airplane Corp. + Hagerstown, Maryland 
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rIROS satellite orbiting towards ground station in Eastern United States 


RCA-BUILT “TIROS” SATELLITE REPORTS 
WORLD'S WEATHER FROM OUTER SPACE 


horizon-locating system, complex receiving and trans- 


As you read these lines, the most remarkable 
“weather reporter” the world has ever known 
hurtles around our globe many times a day, 
hundreds of miles up in outer space. 

The TIROS satellite is an orbiting television system. 
Its mission is to televise cloud formations within a belt 
several thousand miles wide around the earth and trans- 
mit a series of pictures back to special ground stations. 
Weather forecasters can then locate storms in the making 

to help make tomorrow’s weather forecast more 
accurate than ever. 

The success of experimental Project TIROS opens the 
door to a new era in weather forecasting—with benefits to 
people of all lands. This experiment may lead to advanced 
weather satellites which can provide weathermen with hour- 
by-hour reports of cloud cover prevailing over the entire 
world. Weather forecasts, based on these observations, maj 
then give ample time ta prepare for floods, hurricanes, 
tornadoes, typhoons and blizzards—time which can be used 


to minimize damage and save lives. 
Many extremely ‘“‘sophisticated” techniques and de- 
vices were required to make Project 7/ROS a success— 


two lightweight satellite television cameras, an infra-red 
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mitting equipment, and a solar power supply that collects 
its energy from the sun itself. In addition to the design 
and development of the actual satellite, scientists and 
engineers at RCA’s “Space Center’? were responsible 
for the development and construction of a vast array 
of equipment for the earth-based data processing and 
command stations. 

Project TIROS was sponsored by the National Aero- 
nautics and Space Administration. The satellite pay- 
load and ground station equipment were developed and 
built by the Astro-Electronic Products Division of RCA, 
under the technical direction of the U. S. Army Signal 
Research and Development Laboratory. 

The same electromc skills which made possible the 
success of man’s most advanced weather satellite are em- 
bodied in all RCA products—RCA Victor black & white 
and color television sels, radio and high-fidelity systems 


enjoyed in millions of American homes. 


THE MOST TRUSTED 
NAME IN ELECTRONICS 


RADIO CORPORATION OF AMERICA 
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The following companies have shown by their interest in the design and production of ordnance that they are 


ready 


to serve the United States through industrial preparedness for national security and peace. Such companies as these 
are indicative of the industrial strength of the Nation upon which the military might of the armed forces depends. 
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Universal Engineer Tractor 


(Steel bulldozer that flies) 
‘“‘What we want is an earthmover that can do the work of conventional scrapers, 
dozers, and tractors . . . but which weighs only half as much . . . can be parachuted 
into a combat area, or flown in by helicopter!” 





Army ballastable all-purpose tractor, manufactured for Barnes & Reinecke, Inc., by Hendrickson Manufacturing Company, Lyons, Illinois, 
is built light enough to be transported by air through the use of USS MAN-TEN High-Strength Steel and USS “T-1" Constructional Alloy Steel. 


That was the demand made of the U. S. Army Engineer Center, Ft. Belvoir, Va. 
It was fulfilled through ingenious design using welded USS Man-TEN High-Strength 
Steel and super-strength USS ““T-1” Constructional Alloy Steel. 

The ballastable all-purpose tractor weighs approximately 16,000 lbs. empty; 
32,000 lbs. loaded. The weight reduction problem was solved by designers from 
Barnes & Reinecke, Inc., Chicago engineers. They designed the tractor in three 
sections—front end, scraper bowl and rear end. 

The scraper’s yoke, bowl frame, apron ejector, bowl skin and drawbar were 
welded from 3,370 pounds of ‘“T-1” Steel, which has a minimum yield strength of 
100,000 psi. Maximum working stresses on these parts were designed to 60,000 
psi, more than triple the working stress that would be used with carbon steel. This 
permitted maximum weight reduction while retaining strength. 

By using USS Man-TEN High-Strength Steel in the dozer blade and rear-axle 
housing, they obtained the necessary strength with a reduction in plate thickness 
from the usual |.” and 1” down to 14" and 14”. USS MAn-TEN steel parts totaling 
1,350 pounds were designed to a maximum weight reduction while retaining strength. 

The machine shown, a feasibility prototype weighing 8 tons, will be superseded 
by a 10!.-ton production unit powered by a diesel engine instead of an aircraft- 
type engine. This new item is designed to be conventionally transported by air, 
and it can be air dropped. 

For other military vehicles, United States Steel makes extremely tough, rolled 
alloy steel armor plate in addition to a complete line of high-strength steels, stain- 
less steels and carbon steels. For more information, write United States Steel, 


525 William Penn Place, Pittsburgh 30, Pennsylvania. 
USS, MAN-TEN and “T-1" are registered trademarks 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

National Tube — Pittsburgh 

Tennessee Coal & iron—Fairfield, Aiabama 

United States Steel Supply — Stee! Service Centers 
United States Steel Export Company 


United States Steel 
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from a single source — 
with undivided responsibility 
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*NAVAHO, SNARK, THOR, ATLAS, TITAN, BOMARC 
JUPITER, NIKE, REOSTONE 


POLARIS 


WORLD-WIDE SERVICES: Petroleum-Chemica! Engir 


Water Development and Systems / Appraisals 


and Components 





PARSONS 


Parsons’ success in the fields of missiles 
and high-energy fuels has been proven 
by an outstanding record of accomplish- 
ment on hundreds of completed projects.* 
The Ralph M. Parsons Co., Los Angeles. 
United States Offices: Houston, Huntsville, 
New York, Washington. International Offices: 
Ankara, Asmara, Baghdad, Bangkok, Cairo, 
Calgary, Dacca, Jeddah, Karachi, New Delhi, 
Paris, Teheran, Toronto. 





Bell-powered Agena satellites in orbit — symbolized. 


THE ENGINE WITH THE FUTURE 


Reliability . . . Efficiency . . . Flexibility. 
In space, these words have a million-dollar meaning 


Vast sums of money and vital scientific data ride on 
these built-in attributes of Bell Aircraft’s rocket engine 
for Lockheed’s Agena satellite, second Stage of the Ai 


I oree Discoverer Series. 


The Agena engine, designed with space in mind long 
before space became a household word, has fulfilled 
its every mission and has placed more tons of useful 
payload into orbit than any other power plant. Its 
operational reliability is backed by six years of develop- 
ment and 5,000 test firings. 


[his Bell engine now has re-start capability the first 
in the nation. This means that its satellite can change 
orbit in space without the penalty of extra engines 
Presently in production, this engine also is adaptable 
to new fuels and new assignments and, consequently, is 
programmed for important military and peaceful space 
ventures of the future. 

Agena’s engine is typical of the exciting projects in Bell's 
rocket propulsion center. It is part of the dynamic new 
approach of a company that’s forging ahead in rocketry, 
avionics and space techniques. These skills serve all 
government agencies. Engineers and scientisfs anxious 
for a new kind of personal challenge can find it at Bell. 


Niagara Frontier Division 





